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SUMMARY

Decreases in area of natural vegetation have occurred increasingly since European
occupation of Australia. M a n y remaining large tracts are being dissected by roads,
railway lines and strips of development. These are serious problems for attempts at
conservation of the native biota. Large animals are likely to be the most conspicuously
affected. This study examines conservation of the m a m m a l fauna in the Illawarra region
of N e w South Wales in the context of the remaining patches of native vegetation.
The "Region" is defined as the area bounded by the Sydney urban area in the
north, the line of the western edge of the Water Board catchments in the west, the
Shoalhaven River in the south and the ocean in the east. Within this region, natural
vegetation remains mostly as three large tracts of land in the escarpment/tablelands
(Royal National Park, Water Board catchments, and Morton National Park and
surrounds) and numerous isolated patches, mostly on the coastal plain. A unique
feature of the region, especially in the northern end, is the close proximity of highly
developed commercial and urban areas to the large tracts of native vegetation contained
within the various reserves. Ten study sites were established in the large tracts and 23
were established in the isolated patches.
The terrestrial m a m m a l fauna of each study site was surveyed between 1983
and 1987, using a variety of techniques such as trapping, spotlighting and identifying
tracks, scats and other signs. Historical records of m a m m a l occurrences were obtained
from a variety of sources; personal interviews with long-time residents, archival
material from early settlers and explorers and m u s e u m records. A detailed description
of the m a m m l a fauna of the region as a whole, and of the specific study sites is
presented, related to the vegetation, geology, topography etc.
These surveys show that the region as a whole contains a wide diversity of
m a m m a l species (49 species including bats; 32 species of terrestrial mammals). This is
almost the full complement expected on the basis of historical records (33 terrestrial
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species). Thirteen introduced species were recorded. M u c h of the current diversity is
contained within the large tracts of reserved vegetation in the escarpment/plateau areas.
Individual isolates contained only from 0 to 13 species of native, terrestrial mammals.
Low species diversity of these isolates was related mainly to three factors: area, degree
of isolation and degree of disturbance.
I argue' that the large tracts of relatively undisturbed vegetation of the
escarpment and plateau are an essential element in future mammal conservation in the
region, although small isolated fragments, especially those containing unusual
vegetation types, will be of some value. The close proximity of development to these
tracts of vegetation means that disturbance will be a continuing pressure. The analysis
of the isolates sampled showed the importance of large size and close proximity to
other native vegetation in sustaining a high species diversity. These principles should
be applied to future design and management of the escarpment reserves. I identify
certain areas of land which should be added to existing reserves to ensure the
preservation of specific habitats and hence certain mammal species. I argue that the
isolating impact of roads and railway lines must be overcome, and I also indentify
"wildlife corridors" to reduce the effects of fragmentation of this formerly continuous
tract of vegetation.

1
CHAPTER 1: INTRODUCTION

The European settlement of Australia has created changes in the environment which have
markedly affected the native fauna. The majority of species appear to have suffered a
decrease in range as well as in population and some species have become extinct since the
start of European settlement.
Australia's bicentennial year, 1988, is an appropriate time to examine the past
changes to the country's biota and to m a k e predictions about future changes. This thesis
concerns the region between Milton, in the mid south coast of N e w South Wales and
Sydney. Before European M a n occupied this area, it was covered predominantly by
eucalypt forest with other types of native vegetation interspersed. Since the development
of the coastal plain and part of the nearby tablelands, the forest has increasingly been
divided into "islands" or "fragments" surrounded by rural or urban lands.
T o the north of the Shoalhaven River, these "islands" of native vegetation are
either patches that were unsuitable for agricultural purposes or have long been publically
owned. The Wollongong area is being rapidly developed and it would appear that it will
become one of the first areas of Australia to be completely developed for urban,
commercial and industrial purposes. This highly developed area is constrained to the east
by the ocean, to the north by the Royal National Park and to the east by the escarpment
and the forested catchments of the Metropolitan Water, Sewerage and Drainage Board.
The advanced state of urban and agricultural development in this region, along with the
juxtaposition of developed land and both isolated patches or native vegetation and the
large tracts mentioned above, makes this a most appropriate model for predicting the
nature of changes to native flora and fauna which will surely follow in other parts of the
continent. The studies described in this thesis focus on the native m a m m a l fauna of the
region. There are two main reasons for this emphasis. Firstly, I have been conducting
surveys of the m a m m a l s of the Illawarra region since 1965 (see Robinson 1976; 1977;
1978; 1985a,b,c, 1987a,b). Secondly, this is an area of research which has been gaining
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in importance in recent years (for example, see Tyler 1979; Groves & Ride 1982;
Kitchener 1982; Saunders el al 1987).
In order to interpret past changes to the mammal fauna of the region, and to predict
possible future changes, several approaches must be integrated. These include: (i) an
understanding of the past and current vegetation patterns of the region, because mammal

distributions and abundances are tied closely to vegetation; (ii) accurate survey of curre

patterns of mammal distribution and abundance; (iii) collation of historical records of pas
distribution and abundance of mammal species; (iv) understanding of the principles
determining minimum viable population sizes; (v) understanding of the theory of island

biogeography as it relates to extinction and recolonization of island-like isolates of nat
vegetation; and (vi) comparison with case studies which have been conducted in other

regions. Of the points in this list, (i), (ii), (iii), and (vi) are the subject of the resea
described in this thesis, and (iv) and (v) are discussed briefly below.

1.1 Minimum Viable Population Sizes
Tyndale-Biscoe and Calaby (1975), when discussing the size of a reserve required to
protect species, wrote that there are two main functions that must be determined. One was

the "effective population number" of a species and the other was the density of the species
in its preferred habitat. With 1,000 individuals assumed to be near to the absolute
minimum to ensure the continuance of genetic variability, they take 5,000 as an effective
population size, taking account of natural fluctuations due to the vicissitudes of fire,
disease and drought. Tyndale-Biscoe and Calaby stated that the number of individuals that
the small reserve can support in isolation is therefore quite inadequate for the species'
long-term survival.
Franklin (1980) believed an "effective population size" to be about 500 individuals,

because the loss of additive genetic variance by genetic drift is approximately balanced b
the rate of gain by mutation. Frankel and Soule (1981) used other arguments to arrive at
the same figure as Franklin. They also suggested that populations of fewer than 50 to 100
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individuals need genetic m a n a g e m e n t if they are to escape rapid decline through
inbreeding and loss of variability through genetic drift.
Main and Yadav (1971) concluded that "selected areas of more than 20,250 ha are

likely to retain the fauna and flora representative of a region." They contended that areas
of this size should not require intensive management to retain the characteristic biotic
diversity, whereas the smaller the area, the less that can be retained without management.
Hopkins and Saunders (1987) considered that in Australia, generally, an isolated reserve

of less than 500,000 ha requires interventionist activity if it is to retain its full comp
of species in the long-term.

1.2 Island Biogeography
The relevance of island biogeography theory to conservation lies in the fact that remnant
vegetation surrounded by agricultural or urban development is analogous to a true island.
With this theory, the number of species occurring on an island at any time is an
equilibrium between extinction rate and acquisition rate. Extinction rates would depend
upon population sizes, hence indirectly upon island size. Acquisition rates would depend

also upon island size (because a large island would intercept more colonists) and upon the
distance from the source of colonists (i.e. the mainland; another large island).
Diamond (1975) stated that if most of a habitat were destroyed, the fraction saved
would initially contain more species than it could hold at equilibrium, but the excess
would gradually become extinct. He added that the smaller the remnant, the higher would
be the extinction rates. Thus small, newly formed isolates (i.e. recently cut off from a
source of colonists) would currently contain more species than they could sustain in the
long term.
Simberloff and Abele (1976) claimed that the application of island biogeography
theory to conservation practice is premature. They argued that a major prescription based
on the theory, namely that refuges should always consist of the largest possible area (see
Diamond 1975), can be incorrect under a variety of biologically feasible conditions.
Critical population sizes must differ between species, as must the area necessary to
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support a large enough population to be relatively i m m u n e to fast extinction. In addition,
they argued that, since populations exist as components of larger entities, for certain
species it m a y not be realistic to consider conservation of a species rather than a
community.

1.3 Empirical" Studies
There are different types of "islands". They can be surrounded by sea, as were the
"models" for estimating reserve size studied by Main and Yadav (1971) and by Hope
(1973), or by agricultural land as were those studied by the Western Australian M u s e u m
(1978-1981) in the W . A . wheatbelt (see Kitchener 1982) and by Suckling (1980) in
eastern Australia.
Off the coast of Western Australia are a number of arid islands which Main and
Yadav investigated. Seven species of marsupials were recorded on Barrow Island which
had easily the richest marsupial fauna of any island off the Western Australian coast. The
smallest island to support a macropod species was 1.04 k m 2 . The time scale that relates
the isolation of each island from the Western Australian coast is uncertain but probably
relates from 10,000 years to no less than 6,000 years. Climatic and physiological
differences are considerable, w h e n comparing those arid islands off the Western
Australian coast to the Illawarra district being considered in this paper.
H o p e studied moist-climate islands in Bass Strait. N o native m a m m a l was found on
any island of less than 90 ha while no macropod species was recorded on an island of less
than 1.4 k m 2 , remarkably similar to Main and Yadav's finding. The land bridge
connecting the Australian mainland to Tasmania broke up 10,000 years ago. A total of
seven native herbivorous species were recorded, up to the year 1800, on the Bass Strait
islands excluding Tasmania. Tasmania supports 26 native terrestrial and aboreal species,
one of which was introduced from the Australian mainland. O f the seven species on the
Bass Strait islands, only six remain now, with one or more extinctions having occurred
on most islands.
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T h e Western Australian M u s e u m surveyed a wide range of terrestrial "islands"
surrounded by agricultural land in the wheat belt in the south-west of the state. The
species recorded ranged from no native species in 41 ha to ten native species in 2,000

with great variation in size of the reserves. Cockleshell Gully Reserve, which was one o
the wheatbelt reserves, is believed to have had 18 species present prior to European
settlement although only six now remain despite the fact that the area of the reserve,
together with the adjacent bushland is in excess of 90,000 ha.
Suckling (1980) studied an area of 82,000 ha in southeastern New South Wales, of
which 27,900ha remained uncleared including a National Park of 13,500ha, with
agriculture and pine plantations leading to fragmentation of many sites. He studied 59

isolates ranging in size from 0.5 ha to 1,771 ha and recorded a total of 29 species, eig
which were introduced. Four species including the dingo were gone from the study area
and there had been a reduction in numbers of most species. Climatically the area is
somewhat similar to that of the Illawarra.

1.4 Aims of the Present Study

I have been interested in the status of mammal populations in the Illawarra Region, sinc
the 1950s. This interest has involved regular surveys of mammal populations since 1965.
During the four years of the present study, I have resampled the mammal faunas of many
of my original study sites, added some new sites, described the characteristics of each
(e.g. vegetation, geology, topography, dimensions etc.), and investigated historical
records of mammal abundances both in specific sites and in the region as a whole.
This work has been conducted with the following aims:
1. to document the curent status of mammal populations in remnants of natural
vegetation in the Illawarra region;
2. to examine trends in mammal occurrence and abundance over the past 200 years;
3. to determine the current value of remnants of native vegetation in the region as
mammal habitat;
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4. to use the above information to address the question of m a m m a l conservation during
the continuing development of the region.
The information which forms this study is arranged in the thesis in the following
way. Chapter 2 defines the region under study, describes the general features of the
area, and describes the history of the region. Chapter 3 describes the vegetation of the
region in some detail. This is important because the nature of the vegetation has a strong
influence over m a m m a l abundance and distribution. Moreover, some vegetation types
have suffered m u c h more severe contraction than others. Chapter 4 describes the
m a m m a l fauna of the study region as a whole, drawing together information from
historical records and m y o w n previous studies. This defines the faunal assemblage which
must be considered in future attempts at m a m m a l conservation, and identifies species that
are particularly at risk. Chapter 5 then examines the m a m m a l fauna as it is currently
distributed a m o n g the various remnants of native vegetation, and associates the m a m m a l
community with the characteristics of each site. Finally, Chapter 6 draws together all
this information to examine the potential for m a m m a l conservation in the region.
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CHAPTER 2: THE STUDY REGION AND ITS HISTORY

2.1 General Description and Boundaries
The study region is on the northern sector of the New South Wales south coast and part
of the adjacent tablelands. Royal National Park forms the northern boundary and just
north of Milton is the southern boundary, while the catchments of the MetropolitanWater, Sewerage and Drainage Board (MWSDB) and an approximate line to the junction
of the Kangaroo and Shoalhaven Rivers through Meryla forms the western boundary

(see Fig. 2.1). Because the Illawarra coastal plain was so intensively cleared in the 19
century, north of the Shoalhaven River, the study region on the coastal plain was
extended south of this river to increase the range of sample Sites available.

2.2 Definition of a Region
A region could be defined in many ways. "A large area of indefinite extent" (The
Penguin English Dictionary; 1969) leaves plenty of scope for discussion. In the context
of this study, a region should be some form of natural land unit small enough to be
relevant to the society considering its natural environment and large enough to be a
reasonable unit for conservation of species. Defining the "region" in relation to
mammals, is relevant here.
The Illawarra district can be defined as a region for a number of reasons. In
geological and topographic terms, naturally the eastern side is the coastline. The
western boundary could be logically set east of Bungonia-Marulan. In this general area
there is a change from the Permian and Triassic rocks and soils to the Devonian series,
both to the south and north. There is a related change in the vegetation with species
belonging to the drier inland vegetation appearing.
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Figure 2.1: B oundaries of the study region considered in this study.
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The bushland species generally appear different in density and species composition to
the east, although part of this apparent difference could be due to the influence of
grazing by sheep which are found from about here westwards, with cattle being found
in increasing numbers to the east. Clear northern and southern boundaries are be more
problematical. The urban areas of Sydney impose a modern-day northern boundary and
the Shoalhaven River is a possible southern boundary.
It is possible to use records of m a m m a l species occurrence to help define the
boundaries of a region. In the context of the present study, this is an appropriate
approach, and historical data on m a m m a l occurrences support the above proposal. The
following examples illustrate the point.
O n e of the most significant m a m m a l species that at one time inhabited the region
immediately to the west of the Illawarra, but not the Illawarra itself, was the Bridled
Nail-tail Wallaby Onychogaleafraenata. This species, n o w close to extinction, was
collected at Tallong to the east of Marulan (Tate, 1948a). At one time the species was
abundant in the drier inland belt of eastern N S W and Queensland as well as a small area
of north western Victoria (Robertson, 1982). The habitat in Queensland in which it still
survives is scrub vegetation providing good shelter with a thick cover immediately
adjacent to open grassy areas. The introduction of sheep grazing would have opened up
the scrubland near Tallong.
Another species of the adjacent, western region is the Yellow-footed Antechinus,
Antechinus flavipes. I have caught the species south east of Goulburn and Thomson
(1976) listed it as the second most c o m m o n marsupial in the Goulburn district. N o n e
was caught by m e in the illawarra Region but it is found close to the coast both to the
north and to the south.
T o the west of the Illawarra region, but not by a wide margin, is another species
Gaimard's Rat Kangaroo, Bettongia gaimardi. Wakefield (1976) listed two specimens
from this region, one from Balmoral and one from Campbelltown. These records came
from Qianamatta soils. Although n o w classified as extinct on the mainland of Australia,
I have clear evidence of their existence to at least 1939 (personal communication N.

10
Geggi, 1966, S. Williams, 1982) to the south and south east of Goulburn, where they
were once very common (personal communication H. McGaw, 1962 then 85 years
old). There appears to be a conflict as to which species was here. In "The Kangaroo"
(Archer et aL, 1985) the species is listed as Bettongia penicillata while other major
publications such as "The Australian Museum Complete Book of Australian Mammals"
(Strahan, 1983) listed the species as Bettongia gaimardi.. In any case, both appear to
have been inland species. The two colour varieties of so-called "Rat Kangaroos" noted
at Upper Cordeaux River until the 1950s (personal communication E. McNamara,
1966) were probably Potoroos. Only the dark variety is now seen. The lighter coloured
variety noted west of the Hume Highway in 1969 might not have been Potoroos.
These two lines of evidence, namely (i) the geology and topography and (ii) the

patterns of mammal occurrence, suggest that the appropriate land unit to be considered

as a region in this study is bounded by the ocean to the east, the Shoalhaven River to
the south, Bungonia-Marulan to the east and Sydney to the north.

2.3 Size and Topography of Study Region
The study area north of the Shoalhaven River covers approximately 4,000 km2. In order
to extend the number of coastal sampling sites, two additional study plots, together
covering 1,700 ha, were selected south of the River.
Three major land forms determine the landscape. To the east is the coastal plain,
backed by an escarpment to the west. In contrast to the steep escarpment, the western

side of the range slopes gently to form a tableland which gradually tilts upwards from
northern Royal National Park to the vicinity of Robertson. The coastline is a natural
feature with considerable variation.

2.3.1 Coastal Plain

The coastal plain can be divided into three sections: Stanwell Park to Kiama, Kiama to
the Shoalhaven River; south of the Shoalhaven. Between Stanwell Park and Kiama, the
plain was almost totally cleared last century. There are few pockets of bushland
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remaining that are greater than about lOha in area and that are true "islands", without

being joined to the forested lower slopes of the escarpment. There are several low hill

interspersed with flat or relatively flat areas. The plain is roughly triangular in sha
widening from Stanwell Park in the north where the mountain meets the sea, to its
greatest width of about 12km west of Albion Park. Just south of Kiama, the mountains
slope into the sea;
The area from Kiama to the Shoalhaven River is dominated by the floodplains of
the Shoalhaven River and the swamp land, much of which has been drained, near Seven
Mile Beach National Park. There are several hills near Beny . The most significant one
is Mount Coolangatta, which is 200m in height and which is near the entrance to the
Shoalhaven River. Most of the area has been cleared of forest.
The two study areas south of the Shoalhaven River are on the coastal plain which
is undulating in parts. East of Nowra is the Culburra site which borders on the
Crookhaven River on the north and Lake Wollumboola on the east. Near Lake Conjola is
the second site which abutts the coastline on the east and Narrawallee Creek on the
south.

2.3.2 Escarpment
One of the most significant natural features is the escarpment which is virtually
continuous from Stanwell Park to Cambewarra and westwards to the Shoalhaven River.
Between Stanwell Park and the Shoalhaven River, most of the escarpment is cliffed

except for the Berry area where it consists of steep hills. Except for part of the Berr

area, it is forested for most of its length. There are a few, large, deeply eroded gulli
The escarpment rises in height from about 300 m at Stanwell Tops to over 650 m at the
Barren Grounds Nature Reserve.
From Cambewarra westwards are the lower headwaters of the Shoalhaven River,

with considerable portions cliffed. A series of streams flow southwards to the river. T
streams from Kellets Creek westwards have cut into the rocks creating deeply eroded
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gullies. Forest covers most of the land west of West Cambewarra. Higher parts of the
escarpment are a little over 600m.
Kangaroo Valley is a deeply eroded valley north-west of Berry. A series of long,
deep and cliffed gullies are a feature of the northern side of the valley making the

topography very rugged. The sides of these gullies are overall forested. The eastern end

is characterised" by a number of short steep gullies along the steep hillsides while the
southern and western sides are nowhere near as rugged as the northern sector. Overall

the height of the escarpment is fairly constant at a little above or below 600m while th
banks of the Kangaroo River at Kangaroo Valley township are approximately 70m.
Forest covers most of the steep sides.
As the two study areas south of the Shoalhaven River are situated well away from
the escarpment, no comment of this feature is necessary.

2.3.3 Tablelands
Port Hacking to Northern Kangaroo Valley Rim
The tablelands tilt gently in height from about 80 m at northern Royal National Park to
approximately 300 m at Stanwell Tops to over 700 m in the hills near Robertson.
Streams run generally north from Robertson and the tableland is dissected into a rugged
pattern where the sandstone has been eroded. South from Robertson, the tableland is
greatly dissected by the tributaries of the Kangaroo River, especially on the northern

side. The Kangaroo River is a tributary of the Shoalhaven River, the tributaries of which

further dissect the tableland into a rugged landscape. Forest covers most of the tablelan
to the southern edge of the catchments of the Water Board.

Kangaroo Valley Rim
The well advanced erosion of Kangaroo Valley has meant only a relatively narrow

eastern rim separating the coastal plain from the valley. It is partly forested, surroun
the two small nature reserves. A broader ridge on the southern rim is considerably wider
than that on the eastern. The southern surrounds are quite rugged as they drop down to
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the Shoalhaven River. Most of this rim is forested. The western rim is outside the
boundaries of this study with the edge of the ridge east of Meryla forming part of the
western boundary.

2.4 Geology
A number of physical features dominate the landscape of the study area. They are the
coastal plain, escarpment and plateau, while to the south is Kangaroo Valley and the
Shoalhaven River.
The foundations of the landforms were laid d o w n during Permian and Triassic
times. About 30 million years ago, the last uplift occurred, and this raised the land
approximately to the present level. The uplift was a gentle southerly upwarping with
rocks that lie at about sea level north of Wollongong, being found near the top of the
escarpment about 2,000 m to the west of Gerringong.

2.4.1 Coastal Plain
The area from Wollongong northwards consists of the Permian Illawarra coalmeasures
with areas of Quaternary gravels, sand, silts and clay, while the coalmeasures form the
major rock and soil types along the foothills and slopes of the escarpment to west of
Gerringong. At Wollongong, the Berry Formation surfaces to about Albion Park and
again between Berry and Bomaderry. Overlaying much of the plain are the Gerringong
Volcanics.

2.4.2 Escarpment
The dominating feature of the northern Illawarra landscape is the escarpment. It is not a
fault scarp, but is the result of erosion by streams of the uplift from Port Hacking Point
southwards. Rocks of the Hawkesbury sandstone and of the Narrabeen Group make up
the escarpment to the Barren Grounds Nature Reserve near Kiama. South of Barren
Grounds Nature Reserve, it consists of the Gerringong Volcanics and several small
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outcrops of Hawkesbury sandstone including in parts Tertiary volcanic rocks and
Illawarra Coal Measures.

2.4.3 Plateau
Between Royal National Park and just north of Robertson is an undulating plateau of
Hawkesbury sandstone. Streams that have eroded the area flow north-west, following
the tilt of the tableland surface. Between Robertson surrounds and Kangaroo Valley's
northern rim are areas of Wianamatta Group rocks, Tertiary volcanic rocks and
Quaternary depositions, together with sheets of Hawkesbury sandstone. The Wianamatta
and Tertiary basalt form rich soils. The eastern and southern rims of Kangaroo Valley
have almost no flat land. They consist of basically rocks of the Gerringong Volcanics
and of the Berry Formation.

2.4.4 Kangaroo Valley
Kangaroo River follows a structural fault in the sandstone towards the Shoalhaven
River. It has cut through the layers of rock from Hawkesbury sandstone to
undifferentiated rocks of the upper Devonian and forms a large eroded valley from east
to west. Longer streams flow south-west on the northern wide of the river and only
streams of much shorter length flow from the south.

2.4.5 Shoalhaven River
Only that portion between the Kangaroo River junction and the entrance is within the
study area, with the river forming the southern boundary, west of Nowra. This area has
been dealt with above.

2.5 Climate
The general region has a temperate marine climate. Altitude and topography modify the
climate on the tablelands. Rain falls in all months of the year, but between December and
April the overall rainfall is greatest, on the basis of figures produced by the Australian
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Bureau of Meteorology, "Rainfall Statistics for N e w South Wales." It varies
considerably with location, in relation to the escarpment (Fuller 1980). Temperature
varies between the coastal plain and the tablelands. Although snow falls very rarely on
the plain it does at times blanket the escarpment near Robertson and the tablelands
around Mittagong. It lies on the ground for only short periods of time, usually measured
in hours.

TABLE 2.1 : Rainfall and temperature figures for selected coastal
sites in theIllawarra region.
Site

Location

Mean annual
rainfall (mm)

Daily Ave Temp. (°C)
JANUARY JULY

Wollongong

Coast

1614

21.1

12.2

Jervis Bay

Coast

1262

20.4

12.1

2.6 Forests Prior to E u r o p e a n Settlement
There was a great diversity of vegetation types in the region before European settlement.
Over a considerable proportion of the study area, this diversity remains and will be
discussed in greater detail in Chapter Three. A brief outline is considered here.
North of the Shoalhaven River, the coastal plain has been almost totally cleared of
native trees but sufficient remains to indicate what the original forests were like. Tall
open forest (wet sclerophyll) was the dominant type with rainforest along creeks and the
sides of hills where soils of volcanic origin predominated. A n extensive area of
rainforest covered the area around Jamberoo. W e t sites and floodplains supported stands
of Casuarina. There were pockets of open forest (dry sclerophyll). The escarpment types
were tall open forest and closed forest while behind the escarpment the dominant type
was open forest (dry sclerophyll). F r o m just north of the Shoalhaven River southwards
is open forest running along the coast and the two southern sites are within this belt.
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2.7 Aboriginal Influence
The Aboriginal tribes that inhabited the study area were the Dharawal, Wadi-Wadi and
Gurangada. Their traditional lifestyles suffered a drastic change quite early in the days of
European settlement. It is recorded that early cedar cutters were causing trouble with the
Aborigines around the Shoalhaven River as early as 1812 (C. Sefton pers. comm.).

2.7.1 Influence of Aborigines on the Natural Environment
The only longer-term effects that these hunter gatherers had probably related to their
burning practices. W h e n Charles Throsby first visited and settled the Wollongong area,
he reported on the grassy understorey of the plain and this influenced him to drive in his
cattle. The grassy understorey was evidence of regular burning. S m o k e from fires was
reported by a number of sailors early in the days of settlement. Therefore in m y opinion
there is no evidence of any m a m m a l species having been exterminated by this practice.
T h e dingo, introduced by Aboriginals s o m e thousands of years ago, possibly
exterminated the Tasmanian Devil and Thylacine.

2.7.2 Areas of Little Burning
In 1818, Allan Cunningham travelled from Appin, west of Bulli, and passed through
bushland with dense undergrowth. It is possible that some of the poor, sandstone
vegetation in this area had not been subjected to deliberate fire. Parts of these areas are
rugged. T h e period of years between burns in different environments is unknown.
Banksia ericifolia has been studied by m e , and I consider it unlikely that this species
could have survived in its current, widespread distribution if fires had occurred in a
shorter cycle than at least every 5 years.

2.7.3 Areas of No Burning
Extensive areas of rainforest near Jamberoo and of rainforest near Robertson are
indicative of no burning in various areas. In 1830, Surveyor Hoddle spoke of the "most
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formidable brush I have ever encountered" when cutting a road from Wingecarribe to
Kiama via the Barren Grounds.

2.7.4 Evidence from Middens
Middens are commonly encountered along the south coast From the evidence contained
within them, there is no evidence of any extinction having been caused, with generally
evidence of c o m m o n animals having been consumed. There is evidence of several
species of mammals, within the Bass Point, Shellharbour midden, that are no longer
found in the area. There are:
Pseudomys oralis

Hastings River Mouse

Pseudomys gracilicaudatus

Eastern Chestnut Mouse

Mirounga leonina

Elephant Seal

Pseudomys

oralis once had a wide southern distribution (i.e. pre-European

settlement), but the species is n o w quite rare in several localities from the north N e w
South Wales coast to the coast of south-east Queensland. Pseudomys gracilicaudatus is
currently found from north-eastern Queensland to the north-eastern N e w South Wales.
Mirounga leonina has not been recorded in historic times. It would appear that climatic
change would have caused their disappearance from this area, not aboriginal influence.

2.8 European Settlement
2.8.1 North of the Shoalhaven
In 1770, Captain Cook named Hatte Hill (Mt. Kembla) and Red Point (Port Kembla) as
he sailed along the Illawarra Coastline. The first European visitors to the coastal plain
were several survivors of a sailing vessel, which was wrecked, as they journeyed
through the northern Illawarra. They discovered coal where Coalcliff is today. Bass and
Flinders in 1796 visited the Wollongong area while Bass later the same year examined
the coal seam at Coalcliff.
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In 1811, Surveyor G.W.Evans travelled from Jervis Bay to Appin via the present
site of Nowra, O m e g a and Fairy M e a d o w . Cedar cutters were busy near the Shoalhaven
River in 1812 and 1814 but this practice was stopped due to trouble with the Aborigines.
From 1812 onwards cattle were driven into the Illawarra from the Appin region because
of a severe drought.

2.8.2 First European Settlers on the Coastal Plain
Charles Throsby in 1815 built the first hut where Wollongong Harbour is today. H e had
driven cattle from Appin. In 1817 the first land grants were given and the settlement
steadily expanded. B y 1834 a town plan was gazetted for Wollongong. Further to the
south, Alexander Berry occupied land at Mt. Coolangatta and N u m b a . Berry township
bears his n a m e today. H e had a canal cut joining the Shoalhaven River to the
Crookhaven River so that vessels could use the Crookhaven for entry to and from the
sea. In this way Comerong Island was formed.

2.8.3 Clearing of Coastal Plain
A s settlement proceeded, the clearing of the forests continued. So extensive was the
clearing that almost the entire coastal forests disappeared. Only small remnants remained.
Several pockets remained until soon after the Second World W a r . Today, the only
remnants in the Wollongong municipality that can be described as original bushland are
several small coastline areas and some fragments at West Dapto, Yallah and Berkeley.
The area is predominantly urban, commercial and industrial with urban development
steadily encroaching on the rural lands remaining.
In Shellharbour, K i a m a and northern Shoalhaven Council areas there are more
fragments, usually on rocky hilltops with a thin layer of soil, gullies and steep hillsides.
Almost none of the extensive Jamberoo-Kiama rainforest remains. Most of the area is
still rural but urban expansion continues.
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2.8.4 Clearing of the Foothills
At the end of last century the foothills had been cleared almost to the foot of the cliffs on
the upper escarpment except for the very steepest sections and deep gullies. Today
regrowth covers m u c h of the areas. It is interesting to note that there is more bushland
present today than during the latter part of the 19th century.

2.8.5 Tablelands
Only a limited area on the tablelands is included in the study area. John Wilson in 1798
explored overland as far as M o s s Vale. Charles Throsby in 1818 travelled from the
Wingecarribee River to Jervis Bay. C a m d e n to the west and outside the area was
surveyed in 1836, Picton was settled by the 1840s, and M o s s Vale was named in the
1860s.
The major section on the tablelands included in this study are the catchments of the
Sydney Metropolitan Water, Sewerage and Drainage Board (Water Board). The "Upper
Nepean" or "Metropolitan" Catchment was proclaimed in 1887. "Woronora" was added
in 1931. Very little settlement occurred on these catchments, which today are in most
parts covered with primary vegetation.

2.8.6 South of the Shoalhaven
Only the actual areas around the study sites will be discussed here. In 1827, Surveyor
Thomas Florance commenced a survey of the coastline between Jervis Bay and Moruya
and in 1828 he travelled up Narrawallee Creek just north of Milton today. Thomas
Kendal selected land here. Joseph W h a t m a n was the first settler on the site of Milton and
in 1859 John Booth purchased the site of the township of Milton. Culburra is across the
entrance of the Shoalhaven-Crookhaven River near where Alexander Berry settled in
1822.
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2.9 National Parks, Nature Reserves, State Forests and Catchments
In 1987, there were 6 National Parks, 7 Nature Reserves, 1 State Forest and the
catchments of the Water Board north of the Shoalhaven River. The national parks vary in
size between the 154,000 ha of Morton National Park, including the portion south of the
Shoalhaven, to the 664 ha of Seven Mile Beach Nature Reserve. Barren Grounds is the
largest of the nature reserves and Robertson the smallest at 5.3 ha.
The Water Board catchments comprise Metropolitan, Woronora and Picton. Until
recent years O'Hares was also included. Overall the total area exceeds 100,000 ha (see
Robinson 1977). The catchments are dissected by a few major roads (see Robinson
1976), and O'Hares catchment adjoins Royal National Park in the north though a narrow
corridor of disturbed native vegatation.

2.10 Mammals Prior to European Settlement in the Illawarra
There has been a lack of quantative published surveys of m a m m a l distribution and
abundance in the past, although there are various species that have been mentioned in
different texts. Perhaps those with the most information are by John Gould, w h o visited
the Illawarra during his stay in Australia between 1838 and 1840. His "Mammals of
Australia" was published between 1845 and 1863. The pltes and text of most copies
were subsequently reorganized into broad taxonomic groups and bound in three
volumes. The species mentioned in these works and brief comments specific to Illawarra
are as follows:
Ornithorhynchus anatinus ... "adult Sea Leopard... killed some miles above the
salt water in the Shoalhaven River; it had an Ornithorhynchus in its stomach
when captured."
Phascolarctus cinercus ... "from Illawarra to Morton Bay."
Petaurus breviceps ... "two specimens ... one of which is labelled Wollongong."
Macropus rufogriseus ... abundant on the fine estate of Charles Throsby Esq. at
Bongbong immediately behind Illawarra."
Wallabia bicolor ... "I hunted it successfully at Illawarra."
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Macropus
nature."

parma

..."Illawarra, in which district I myself saw it in a state of

Thylogale thetis ... "All the brushes I have visited from the Illawarra to the
Hunter."
Potorous tridactylus ... "The District of Illawarra, Botany Bay..."
Pteropus poliocephalus ... "such as those of Illawarra."
Hydrurga leptonyx ... "adult Sea Leopard ... killed some miles above the salt
water in The Shoalhaven River."
General comments were made relating to several species which occcur in the Illawarra:
Rattus fuscipes ... "whole of southern Australia."
Hydromys chrysogaster... "whole of southern portion of Australia."
O f the above species, the actual abundance or otherwise of five was mentioned. These
were:
Phascolarctos cinercus ... "between the district of Illawarra and the River
Clarence that it is most numerous."
Macropus rufogriseus - mentioned above.
Thylogale thetis ... "abundant..."
Potorous tridactylus ... "in any abundance in the s w a m p y and d a m p parts of the
brushes."
Rattus fuscipes ... "abundant."
O f the very few early references to m a m m a l s k n o w n to m e , John Gould's records
are the only ones written by an authority. Allan Cunningham, the famed botanist, kept
diaries of his work and during his 1818 visit he m a d e mention of a koala which his
Aboriginal guides killed for food. The Paulsgrove Diary of 1833 and 1834 mentioned
seventeen species of fauna including "native dogs," "cats" and a flying fox.

2.11

Conclusions

The main conclusions of the historical investigations of m a m m a l abundances and
occurrence and the general description of the study region are as follows:
1. Overall in the region, substantial areas of natural vegetation remain.
2. The study region is dissected into three major geographic and vegetational units.
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3. Each unit is further dissected into subunits comprising m a n y different vegetation
types
4. Pre-settlement distubance to the biota of the region was largely confined to the
activities of Aboriginals, especially burning.
5. Nevertheless, until 160 years ago the region was a continuum of vegetation of
various types.
6. There is some limited information available on the m a m m a l fauna of the region at the
time of European settlement.
The next two chapters will discuss the current vegetation communities of the
region (Chapter 3) and the m a m m a l fauna of the region (Chapter 4).
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CHAPTER 3: VEGETATION OF THE STUDY REGION

The region is floristically rich in plant species with a wide diversity of vegetation types
The whole region falls within the Hawkesbury Province (Groves 1981) and the coastal
plain is wholly within the Sub-tropical Thermal Zone and other areas would fall mainly
within the Warm-temperate Thermal Zone.
The Hawkesbury Sandstone Plateau to the north of the region carries one of the
richest and most characteristic floras of Australia. (Beadle etal. 1972). W e b b (1959,
1965) stated that 'apart from the higher areas in which frosts are frequent, the region
Hawkesbury Province m a y be defined ecologically as the area where the growth of
rainforests is possible, provided topographic and soil conditions are favourable.'
F r o m various studies of vegetation history, Walker and Singh (1981) concluded
that 'rainforests throughout Australia suffered overall contraction and dissection of their
area during the last 20 million years'. This has led to discontinuous fragments of
rainforest, m a n y of which then suffered as they were exploited for timber or cleared for
agricultural land. The cleared land was planted to exotic species usually grasses.
M a n y Australian plant communities comprise species adapted to living with fire.
Populations of some species rely on fire for their persistence. S o m e of the adaptations
include underground lignotubers, thick bark, fire resisting fruits which open after the
fire has passed. The evidence so far available indicates that fire has had potent effects
on the vegetation of Australia in the past and is probably responsible for m a n y of the
vegetation patterns which n o w exist. H u m a n activity prior to European settlement m a y
prove to have been the deciding factor. The spread of European settlement has wrought
enormous changes in Australian vegetation. The process continues to the present day.
At no time in its long history has Australian vegetation and its dependent animals been
subject to such rapid and destructive change as during the last 200 years. (Walker and
Singh 1981)
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3.1 Factors Leading to the Diversity of Vegetation Types
Rainfall is the most important single factor determining vegetation patterns (Doing
1981). Overall, the region receives an annual rainfall above 650 m m which is spread
over all months with the wettest months from December to June (Rainfall Statistics,
Australia 1977). The rainfall totals for various stations are related to topography and the
main rain bearing wind from the south. Table 3.1 gives a general comparison between
rainfall and dominant topographic features.

T A B L E 3.1 Variation in rainfall within region (see Fuller 1980)

Greatest annual rainfall Eastern edge of plateau (escarpment)
Intermediate rainfall

Seaboard
Coastal Plain

Least annual rainfall

Western side of plateau within region

The general topography is quite varied, as outlined in Chapter 2, and this factor is
responsible for m u c h of the diversity of species. Allied to the topography is aspect.
This factor plays a major role, especially in the distribution of closed forests
(rainforests).
Soils and drainage contribute to the distribution of vegetation types such as closed
forects, heathland and hanging swamps. This factor is sometimes closely related to the
geological formation. Altitude plays a role in the formation of s o m e vegetation
communities such as 'Robertson Brush' (cool temperate closed forest) where the frosts
of winter inhibit the growth of m a n y of the rainforest species present on the more
moderate escarpment.

3.2 Classification of Vegetation Types
The worldwide classification of vegetation types has m a d e necessary the modification
of some traditional Australian classification terms. T h e older classifications have been
included in the following sections in order to clarify the descriptions (Table 3.2).
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T A B L E 3.2 Classification table describing the major vegetation types of
the study region (Sources - Groves 1981; Fuller 1980; Beadle et al.
1972; Bywater 1979; Baur 1957; Floyd 1981; Williams 1985)
Classification in this thesis (see Groves 1981)

Others used (see Specht 1981)

1.Closed forest

Predominantly subtropical R.F.
(Baur/Floyd)
Predominantly w a r m temperate
R.F. with some subtropical R.F.
(Baur/Floyd)
Mixed notophyll vine/fern forest
(Bywater).
Predominantly dry/warm temperate
R.F.(Baur/Floyd)
Complex notophyll vine forest
(Bywater).
Predominantly w a r m temperate
R.F.(Baur/Floyd).
Predominantly, w a r m temperate/
cool temperate R.F.
(Baur/Floyd).

Subtropical R.F.

Dry/Subtropical R.F.

W a r m temperate R.F.
Cool temperate R.F.

2. L o w closed
forest

Littoral R.F.

Littoral R.F. is related to
dry/subtropical rainforest

3. Open forest

Tall open forest

W e t sclerophyll forest = sclerophyll
fern forest (Webb)
Dry sclerophyll forest

Open forest
4. Woodland
5. Heathland

Woodland
Closed scrub
Closed heathland
Open heathland
Graminoid heathland
Sedgeland

Sclerophyll scrub (Williams)
Dry heath
W e t heath
Sedgeland includes hanging
swamp'

3.3 Description of the main vegetation types
3.3.1 Closed forest
This term describes a rainforest community with trees densely spaced and a closed
canopy. The height of tallest stratum is greater than 10 m. A rainforest is identified
using the following criteria
- the presence of epiphytes, lianes, treeferns and palms;
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- the presence of a large number of species with the co-dominant trees drawn
from a wide variety of species;
- the absence of annual herbs on the forest floor;
- the absence of Eucalyptus, Casuarina and Melaleuca species.
Soils exert a strict control on structural types of rainforest within a given climatic zone
(Tracey 1969, W e b b 1969). This control is a striking feature within the study region.
The following closed forest vegetation types (Williams et al. 1984) within the region
will be used in the descriptions throughout the thesis.

Subtropical rainforest
Trees arranged in two to three strata but the canopy is uneven (non-uniform). M a n y
large soft-leafed plants present. Large (strangler) figs c o m m o n , palms c o m m o n and
trees with buttress roots present. Wide variety of tree species present. Large thickstemmed vines are c o m m o n , large epiphytes are in abundance and a diverse cover of
ground ferns and mosses grow on the forest floor.

Dry/subtropical rainforest
Trees arranged in two strata with the upper stratum not continuous. Leaves are often
hard with blunt tips. Strangler figs, palms and trees with buttress roots not as c o m m o n
as in subtropical rainforest or absent. Variety of tree species present is considerably
less than in subtropical rainforest. Large vines c o m m o n , large epiphytes present but
not abundant. Tree ferns usually absent, ground ferns sparse and mosses absent. L o w
prickly shrubs often present.

Warm temperate rainforest
Trees arranged in two strata but variety of species is restricted and dominanted by
coachwood (Ceratopetalum apetalum) and/or sassafras (Duryphora sussafras ). The
canopy is fairly even, as are the relatively slender tree trunks. The leaves are often
medium sized with toothed margins. Figs, palms and trees with buttressed roots are
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absent. Large vines, large epiphytes are uncommon. A well developed ground cover of
ferns is present.

Cool temperate rainforest
Trees arranged in one or two strata with the canopy even and uniform dominated by
one to three species. The leaves are often small to m e d i u m sized with toothed margins.
Figs, palms and trees with buttressed roots are absent. The diversity of species is low.
S o m e trees such as mature lilly pilly (Accacia smithii) have massive bases. Large vines
are u n c o m m o n ,being replaced by thin wiry vines. Large epiphytes are u n c o m m o n but
smaller epiphytes, lichens and mosses re abundant. Tree ferns present and ground
ocver of ferns is well developed. In this region the presence of plumwood (Eucryphia
morrei ) is a feature of this type.

3.3.2. Low closed forest (littoral rainforest)
Found in particular locations adjacent to the sea. The upper tree canopy tends to be
sheared by wind. The diversity of species is low but there are species found here which
are absent from other rainforest types. Species with blunt leaves tend to predominante.
This type is realted to dry/subtropical rainforest but the tallest trees are less than 10 m
high.

3.3.3 Open forests
Open forests are dominated by Eucalyptus species with open crown and an understory
of smaller trees or shrubs. T w o types of open forest are recognised within the area Tall open forest (wet sclerophyll forest) and open forest (dry sclerophyll forest).
Canopy cover is between 30 and 7 0 % .

Tall open forest
O p e n forest dominated by Eucalyptus

taller than 30 m with an understory of

mesomorphic, broad-leafed trees, shrubs and ferns. Intense fires are an occasional

28
occurrence in these forests. Given the right meteorological conditions, fire m a y totally
destroy individual trees but permit dense regeneration to follow (Mount 1969). This
cycle leads to an even-aged appearance to such forests which contain very fast-growing
species.

Open forest
This forest is dominated by Eucalpytus species between 10 and 30 m , with an
understory of sclerophyllous shrubs. This forest is also fire prone but m a y take longer
to recover from fire damage because it occupies less favourable sites than Tall open
forest.

3.3.4. Woodland
Woodland is a plant formation with a component of grass-like plants or herbs
dominated by trees or shrubs more than 2 m tall and whose crowns do not touch.
Canopy cover is between 10 and 3 0 % .

3.3.5 Heathland
This vegetation type is characterised by an absence of trees. It develops on soils low in
essential nutrients and most types in this region recover well from the effects of fires.
Various heathland sub-groupings are recognised.

Closed scrub
This vegetation type is dominated by shrubs taller than 2 m . Canopy cover is 70 to
100%. Often dominated by a single species of sclerophyllous shrub.

Closed heathland
This type is dominated by a small diversity of shrubs from 25 c m to 2 m tall with
canopy cover of 70 to 1 0 0 % . Grasses are often abundant with the shrubs. This type
grows on heathlands exposed to strong salt-laden winds which trim the shrub canopy.
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Open heathland
The diversity of shrubs is high. They range up to 2 m tall and provide canopy cover of
30 to 7 0 % . The associated herbs include wiry monocots. It grows on dry slopes and
ridges.

Graminoid heathland
The diversity of species is high. The shrubs rnge up to 60 c m high (usually) but
sometimes up to 1 m . A diverse herb component is prominent consisting of marsh land
plants mainly sedges and restiads. The community is very dense with characteristic
shrub species such as Banksia paludosa. This type is found on lower gentle slopes
often bordering sedgeland.

Sedgeland
Shrubs often absent or forming a minor component. The dominant plants are sedges
and restiads adapted to waterlogged soil. Plant cover is 1 0 0 % and impenetrable.
Characteristic species not included in sedges include s w a m p banksia {Banksia robur)
and various sundews. This community develops on badly drained soil pockets trapped
in impervious rock formations usually on Hawkesbury Sandstone.

3.4 Distribution of Vegetation Types in the Wollongong-Nowra Area
3.4.1 The seaboard
This contains two plant communities which were sampled for mammals: (i) sand beach
and (ii) headlands and cliff faces. Closed scrub develops on sand dunes, grading to
woodland and finally to open forest away from the sea. L o w closed forest m a y develop
where conditions permit. Closed heathland is the usual community on headlands and
cliff faces but impoverished rainforest (low closed forest) has developed on suitable
sites.
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3.4.2 The coastal plain
The coastal plain contains tall open forest whcih develops in protected gullies, often
with fingers of closed forest along creeks. Most of the plain contained open forest prior
to clearing for urban and agriculatural development.

3.4.3 The slopes and escarpment
These areas have a variety of communities. Tall open forest develops in protected
valleys and on the escarpment, often surrounding patches of closed forest. Open forest
is found on drier slopes and ridges. Closed forest is found in a variety of sub-forms
(Mills 1987). Subtropical rainforest has developed in suitable soils in very favourable
locations in the lower headwaters of deep valleys such as Minnamurra Falls.
Dry/subtropical rainforest has developed on volcanic outcrops on the slopes and in
drier sites of gulleys cut into volcanic outcrops on the plains. W a r m

temperate

rainforest has developed on the escarpment benches in suitable localities. Closed scrub
occurs in dry ridge areas adjacent to some patches of dry/subtropical rainforest

3.4.4. Tablelands
These areas contain the greatest variety of plant communities within the region. Tall
open forest develops where soil nutrients, rainfall and aspect permit. O p e n forest
develops in less favourable, more exposed areas. It is the predominant community.
Cool temperate rainforest has developed on deep volcanic soils in favourable areas, but
most of the accessible areas have been cleared (Mills 1987). Woodland has developed
on sandstone areas where drainage and soil depth do not allow open forest to develop.
Open heathland has developed on sandstone areas where soil depth has not allowed the
development of open Forest. Graminoid heathland has developed on Sandstone areas
usually on lower badly drained areas below open heathland. Sedgeland has developed
in waterlogged pockets often over the rim of sandstone shelves at the edge of dissected
valleys. -
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3.5 Distribution of Vegetation Types in the Nowra-Milton Area
This part of the region has not suffered the intensity of disturbance encountered from
Wollongong to the Shoalhaven River. M u c h of the seaboard vegetation remains intact
due to lower pressure from a smaller human population. The escarpment and tablelands
(plateau) to the west have not been developed to any extent due to the general
inaccessibility. M u c h of this plateau lies in Morton National Park. The coastal plain has
been settled but development is not continuous and large tracts of the original
vegetation remain.
The vegetation distribution shows similar seaboard communities to those
encountered from Wollongong to Nowra. The coastal plain here is m u c h more
extensive than north of Nowra and has extensive tracts of Open forest. The escarpment
and plateau area to the west is similar to that in the Wollongong-Nowra area.

3.6 Role of Fire
A s stated previously fire is a component in the distribution and moulding of vegetation
types. The effect of fire within isolates may be commented upon at this stage. Some of
the isolates are small in area with little habitat diversity. Destruction of habitat within a
small isolate by fire could lead to the extinction of m a m m a l species within the isolate.
The habitat might recover but the m a m m a l species could not recolonize across the
barriers separating the isolate from similar areas of habitat.

3.7 Summary
In summary, although the area between Wollongong and N o w r a has suffered
considerable disturbance since European settlement, a considerable variety of plant
communities still exists. However all remaining plant communities situated on the
seaboard or coastal plain are isolates. The situation on the escarpment is different. The
escarpment forms a long, more-or-less continuous strip of vegetation adjacent to the
coastal plain. The open forest on the plains gives way to tall open forest on the slopes.
However, where deep gullies cut into the plateau, closed forest (tropical rainforest)
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m a y develop. Closed forest also develops at the moist back of benches on the
escarpment. Above the benches, patches of warm temperate rainforest develop on the
upper slopes of the escarpment. Open forest takes over at the rim of the escarpment.
M u c h of the plateau is undisturbed as it lies in Water Board catchment areas or in
national parks.
The present study examines the m a m m a l fauna of this region, especially focusing
on the impact of fragmentation of natural habitats. Mammals of specific study sites are
to be described in Chapter 5. Tables 3.3 and 3.4 list the types of vegetation represented
in these study sites.

TABLE 3.3 Relationship of Sampling in this Study to the Range of
Vegetation Types in the Region
Plant community

Sampled in Isolates

Sampled as part of
Larger Tracts

Subtropical Rainforest
Dry/subtropical R.F.
W a r m temperate R.F.
Cool temperate R.F.
Littoral R.F.
Tall open forest
Open forest

V
V
V
V
V
V
V

Woodland
Closed scrub
Closed heathland

V
V
V
V
V
V
V
V

V
V

Open heathland

j

Graminoid heathland

V
V

Sedgeland
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TABLE 3.4 Summary of Sampling Sites Used in this Study
Site
1. Seaboard Isolates
Lake Conjola (Nowra-Milton Area)

Plant Communities Present

Closed scrub
Woodland
Open forest
Tall open forest

Commerong Island

As for Seven Mile Beach but the whole
area is heavily infiltrated with Lantana
camara

Seven Mile Beach N.P.

Closed scrub
Woodland
Open forest
Littoral rainforest

Bass Point

Closed scrub
Closed heathland
Littoral rainforest
Open forest

Windang

Closed scrub
Woodland

Puckey's Estate

Closed scrub
Woodland
Littoral rainforest
Open forest

2. Coastal Plain Forest Isolates
M t Coolangatta

Open forest
Tall open forest
Rainforest pockets
(This area is barely disturbed by human
factors or by fire)

Parberry Estate

Tall open forest
Open forest
Dry/subtropical R.F.

Blackbutt Forest

Tall open forest
Open forest
Dry/subtropical R.F.

Yallahl

Open forest

Yallah2

Open forest

Keiraville

Tall open forest
Open forest

Gwynneville

Tall open forest
Open forest

3
3. Coastal Plain Rainforest
Isolates
Minnamurra Lake

Dry/subtropical R.F.

Dunmore/Flying Fox Gully

Dry/subtropical R.F.
Open forest
Closed scrub

Whispering Gallery

Dry/subtropical R.F.

Albion Park

Dry/subtropical R.F.

Gooseberry Island/Hooka Island

Dry/subtropical R.F.

4. Tablelands Rainforest Isolates
Tongarra Creek

Cool temperate R.F.

Robertson Nature Reserve

Cool temperate R.F.

Saddleback Foothills

Dry/subtropical R.F.

5. Tablelands R i m Isolates
Blackash Nature Reserve

Subtropical R.F. in gullies
Tall open forest on slopes
Woodland on summit
Closed scrub on summit
Open heathland on summit
Graminoid heathlanf on summit

Devil's Glenn Nature Reserve

Subtropical R.F.

Rodway Nature Reserve

Warm temperate R.F. at base of slope on
volcanic soil
Tall open forest on slopes
Open forest on summit

6. Parts of Larger Tracts of
Vegetation
Culburra (Nowra-Milton)

Open forest

Saddleback

Dry/subtropical R.F.
Tall open forest

Morton National Park

Cool temperate R.F.
W a r m temperate R.F.
Tall open forest
Open forest
Woodland
Open heathland
Graminoid heathland
Sedgeland

Red Rocks Nature Reserve

Tall open forest
Open forest
Woodland
Open heathland
Graminoid heathland
Sedgeland
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Budderoo National Park

Open forest
Woodland
Open heathland
Graminoid heathland
Sedgeland

Barren Ground Nature Reserve

Subtropical R.F.
W a r m Temperate R.F.
Tall open forest
Open forest
Woodland
Open heathland
Graminoid heathland
Sedgeland

Macquarie Pass National Park

Warm temperate R.F. with elements of
subtropical R.F.
Tall open forest

Water Board Catchments

Warm temperate R.F.
Tall open forest
Open forest
Woodland
Open heathland
Graminoid heathland
Sedgeland

M t Keira Scout C a m p

Warm temperate R.F. with elements of
subtropical R.F.
Tall open forest

Royal/Heathcote National Park

Subtropical R.F.
W a r m temperate R.F.
Littoral R.F.
Tall open forest
Open forest
Woodland
Close scrub
Closed heathland
Open heathland
Graminoid heathland
Sedgeland
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CHAPTER 4: M A M M A L S OF THE STUDY REGION:
The Broad Picture
4.1 Introduction
The non-marine m a m m a l fauna of the study region between Port Hacking and the
Shoalhaven River was originally surveyed by m e between 1966 and 1970 inclusive. A
comprehensive report was submitted to the Commonwealth Scientific and Industrial
Research Organization, Division of Wildlife and Rangelands Research (CSIRO) in
1972. Selected portions of the region have been investigated regularly since 1970 in
regard to faunal survey and the study of effects of fire, land use and management in the
Illawarra. (Robinson, 1976; 1977; 1978; 1985a; 1985b; 1985c; 1987a; 1987b;
Robinson et al., 1983)
For the research leading to this thesis, conducted between 1983 and 1987, most of
the previously examined areas have been re-surveyed. This chapter provides an
overview of the non-marine m a m m a l fauna of the Illawarra region with data drawn from
m y previous surveys, the current study and various other sources. This background
provides some indication of the range of m a m m a l species with the potential to occur in
this region. T h e detailed analyses of m a m m a l s in the specific study sites, to be
described in Chapter 5, will permit the identification of constraints on attempts to
conserve all these species within the region.

4.2 Survey Methods
M a m m a l species present in each site were detected by using a variety of methods.
Included in these were the following:
Trapping
Fifty-six Sherman traps measuring 22.5 x 8 x 8cm and 10 wire-cage traps measuring
50 x 19 x 18cm were used in the initial trapping. Transect lines were selected from
each site so that all environments within the site were sampled. Sherman traps were
usually set approximately 3 m apart, with rolled-oats used as bait. From 1983, 65
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Elliott traps measuring 32.5 x 10 x 10 c m and 100 measuring 22.5 x 8 x 8 c m were
added in each trapping session.
Spotlighting
Spotlighting was carried out in all surveyed areas until every type of environment in
a given location was sampled. Most spotlighting sessions lasted 2.5 hours with a
m a x i m u m of 3 hours. S o m e areas were impossible to survey in this w a y due to
extremely difficult terrain.
Field Observations
General searching of each area was conducted at each visit. This component of a
survey can uncover (a) a visual sighting of a m a m m a l , (b) animal faeces that can be
identified by shape, size, etc., (c) fox or cat scats which frequently contain evidence
of m a m m a l s by w a y of bones e.g. skull, teeth or fur, (d) footprints of distinctive
shape e.g. wombats, macropods. Over the past 20 years, I have become familiar
with these indirect signs of m a m m a l presence but for a more general guide see
Triggs (1984).
Interviews
Land owners, farmers in residence, recluses, timber-cutters and others w h o frequent
the bush, can often be of great assistance as can road users, whose regular passage
along specific roads which traverse tracts of bushland, enable them to record road
kills as well as living mammals. Since 1966 I have interviewed a wide range of
elderly people w h o lived in or near the edge of bushland. Between 1965 and 1970
inclusive 135 people or groups, were personally interviewed, enabling m e to piece
together the history, since 1900, of a number of m a m m a l species that are n o w
u n c o m m o n or rare.
M u s e u m and Written Records
Specimens collected by m e over the past 22 years have been handed into the
scientific collections of the C S I R O Division of Wildlife and Rangelands Research
and I have had access to specimens collected by others, which have also been
handed in to these same collections, and to the Australian Museum.
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4.3 Results
A total of 50 native m a m m a l species has been recorded inhabiting the region under
study. O f this total, one species is n o w considered extinct. Thirteen additional species
are not native either to the region or to Australia. The group totals were as follows:
Monotremata
2
Marsupialia

2 6 + 1 extinct

Chiroptera

16

Rodentia

4 + 3 introduced

Lagomorpha

2 introduced

Carnivora

3 introduced

Artiodactyla

5 introduced

A complete systematic listing of species is presented in the following pages (Table
4.1).

T A B L E 4.1: Systematic Account of M a m m a l s of the region recorded
from all sources between 1966 a n d 1987.
Class: Mammalia
Subclass: Prototheria

ORDER MONOTREMATA
FAMILY ORNrmORHYNCfflDAE
1. Platypus Ornithorhynchus anatinus

FAMILY TACHYGLOSSJDAE
2. Echidna Tachyglossus aculeatus
Subclass: Theria, Infraclass Metatheria
ORDER POLYPROTODONTA
Suborder Dasyuromorphia
FAMILY D A S Y U R I D A E
3. Spotted-tailed Quoll Dasyurus maculatus
4. Eastern Quoll Dasyurus viverrinus
5. Brown Antechinus Antechinus stuartii
6. Dusky Antechinus Antechinus swainsonii
7. C o m m o n Dunnart Sminthopsis murina
8. White-footed Dunnart Sminthopsis leucopus

Suborder Peramelomorphia
FAMILY PERAMELIDAE
9. Long-nosed Bandicoot Perameles nasuta

ORDER DIPROTODONTA
F A M I L Y PHASCOLARCTTDFA
10. Koala Phascolarctos cinercus
FAMILY V O M B ATID A E
11. Common Wombat Vombatus ursinus
F A M I L Y PETAURIDAE
12. Common Ringtail Possum Pseudocheirus peregrinus
13. Greater Glider Petauroides volans
14. Yellow-bellied Glider Petaurus australis
15. Sugar Glider Petaurus breviceps
16. Squirrel Glider Petaurus norfolcensis

FAMILY PHALANGERIDAE
17. Common Brushtail Trichosurus vulpecula
18. Short-eared Brushtail Trichosurus caninus
FAMILY B U R R A M Y I D A E
19. Eastern Pigmy Possum Cercartetus nanus
20. Fe&thertaiL Gtider Acrobates pygmaeus
FAMILY POTOROID A E
21. Long-nosed Potoroo Potorous tridactylus
22. Tasmanian Bettong Bettongia gaimardi (Extinct)
FAMILY M A C R O P O D I D A E
23. Brush-tailed Rock Wallaby Petrogale penicillata
24. Red-necked Pademelon Thylogale thetis
25. Parma Wallaby Macropus parma
26. Red-necked Wallaby Macropus rufogriseus
27. Eastern Grey Kangaroo Macropus giganteus
28. Common Wallaroo Macropus robustus
29. Swamp Wallaby Wallabia bicolor

Subclass Eutheria
O R D E R CHIROPTERA
Suborder Megachiroptera
FAMILY PTEROPODIDAE
30. Grey-headed Flying Fox Pteropus poliocephalus

31. Little Red Flying Fox Pteropus scapulatus
Suborder Microchiroptera
FAMILY RHTNOLOPHIDAE
32. Eastern Horseshoe Bat Rhinolophus megaphyllus
FAMILY EMBALLONURIDAE
33. Yellow-bellied Sheathtail Bat Taphozousflaviventris
FAMILY MOLOSSIDAE
34. White-striped Mastiff-bat Tadarida australis
35. Eastern Little Mastiff-bat Mormopterus norfolkensis
F A M I L Y VESPERTILIONIDAE
36. Gould's Long-eared Bat Nyctophilus gouldi
37. Lesser Long-eared Bat Nyctophilus geoffroyi
38. C o m m o n Bent-wing Bat Miniopterus schreibersii
39. Gould's Wattled Bat Chalinolobus gouldii
40. Chocolate Wattled Bat Chalinolobus morio
41. Large-footed Mouse-eared Bat Myotus adversus
42. Greater Broad-nosed Bat Nycticeius rueppelli
43. Great Pipistrell Pipistrellus tasmaniensis
44. King River Eptesicus Eptesicus regulus
45. Little Forest Eptesicus Eptesicus vulturnus
46. Large Forest Eptesicus Eptesicus saggitula
ORDER RODENTIA
FAMILY MURJDAE
47. Water Rat Hydromys chrysogaster
48. N e w Holland Mouse Pseudomys novaehollandia
49. Bush Rat Rattus fuscipes
50. S w a m p Rat Rattus lutreolus
51. Black Rat Rattus rattus
52. Norway Rat Rattus norvegicus

53. House Mouse Mus musculus
ORDER LAGOMORPHA
FAMILY LEPORIDAE
54. Brown Hare Lepus capensis
55. Rabbit Oryctolagus cuniculus

ORDER CARNIVORA
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FAMILY CANIDAR
56. Dingo Canis familiaris dingo
57. Fox Vulpes vulpes
F A M I L Y FELIDAK
58. Feral Cat Felis catus
ORDER ARTIODACTYLA
Suborder Suiformes
F A M I L Y SUTDA
59. Feral Pig Sus scrofa
Suborder Ruminantia
F A M I L Y CERVIDAE
60. Fallow Deer Dama dama
61. Rusa Deer Cervus timorensis
F A M I L Y BOVIDAE
62. Feral Cow Bos taurus
63. Feral Goat Capra hircus

4.4 Distribution and Status of Mammal Species
The following is a species by species account of the information, from all sources,
which I have collated relating to the distribution and abundance of all non-marine
m a m m a l species in the region. Because the bats were not considered in m y recent
surveys for this dissertation, they will be treated first.

4.4.1 The Order Chiroptera
There is no doubt that fragmentation of habitat has an impact on bats due to loss of
habitatrcorresponding to the area cleared. The impact is due to: (a).loss of roosting sites
in hollows, (b).loss of food to both tree hollow dwellers and cave dwellers in the form
of insects, and (c).loss of food to Megachiroptera

species due to loss of food trees

e.g. native blossom and fruit trees.
Spotlighting in bushland in most areas usually revealed hunting bats. Rural areas
with outbuildings often provided refuges for the Microchiroptera as did some homes in
urban areas, especially where there are parks and gardens. N o quantitative survey
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showing species and status, and comparing rural, urban and bushland areas, is known
to m e . A separate and comprehensive study would be required. Bats and habitat
fragmentation have not been studied further in this context

4.4.2 Terrestrial Mammals
The numbering in the following description of each species of m a m m a l relates to the
scheme presented in Table 4.1.

1.PLATYPUS Ornithorhynchus anatinus
This shy m a m m a l is well distributed throughout the study region in suitable habitat. Its
preferred habitat is streams where there are stretches of water or large pools and
earthen banks are either present or close by. In sandstone country, where the sides of
streams are rocky, I have not observed it although it could have been present. I have
not seen the species in streams flowing through "hanging swamps" such as at the
Barren Grounds Nature Reserve, although the stream sides are vegetated and other
criteria for survival are present.
Little recent research has been conducted locally on this species but there is no
reason w h y it should not be moderately c o m m o n as it was up to 1972. The major
threats appear to be urbanisation where streams are:
a) silted with gravel and similar materials from roads and subdivisions;
b) changed by altering the bed of the streams thus destroying its food supplies
for a period of time at least;
c) piped thus radically altering its habitat, and
d) polluted by coalwash from mining activities.
Severe flooding in localised areas can have an impact, especially where the
floodplains of streams are urbanised as closely as possible to the height of the flood
levels, thus giving the platypus nowhere to go during major floods. North of
Wollongong, few or no platypuses n o w inhabit the coastal plain.
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2. E C H I D N A Tackyglossus aculeatus
T h e echidna is found throughout the area in most types of environments including
closed forests, tall open forest, open forests, the limited woodland, heaths, rural
communities and the outskirts of towns. Most were recorded on farms adjacent to, or
including sclerophyll forest. Perhaps one of the least favoured areas was the closed
forest. N o n e were" seen in "hanging swamps" although some were observed around the
edges.

3. SPOTTED-TAILED QUOLL Dasyurus maculatus
The "tiger cat" was found to be distributed throughout most of the natural and farming
areas of the district on both the tablelands and coast in the original survey. Its range is
either shrinking or its numbers are declining steadily, in some sections. F e w are n o w
found north of M t Kembla along the escarpment or on the tablelands where it even
previously did not appear to favour the poor sandstone areas. It has declined on parts
of the coast away from the foothills of the escarpment, from Shellharbour southwards.
N o n e were recorded on, or near the study areas south of the Shoalhaven River.
Favoured habitat has been closed forest, and tall open forest with records from open
forest and cleared rural areas with pockets of bushland. The status of this species is
that it is n o w rare north of M t Kembla compared with moderate numbers of 20 years
ago. The very extensive bushfires which burnt out most of the M W S D B catchments
and a large part of the escarpment in 1968 appear to have had an impact on its
distribution and status in some areas. Along the escarpment and nearby its status
appears to be still secure south of Macquarie Pass to the Shoalhaven River. Major
threats to its continuing existence appear to be
a) increasing human population due to hobby farming and similar pursuits;
b) more intensive land usage due to the above.
Higher numbers of domestic dogs and cats kept by humans appear to be part of
the problem and m a n y homes are n o w found in areas previously favoured by the tiger
cat
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4. E A S T E R N Q U O L L Dasyurus viverrinus
This species was once widely distributed through m u c h of the area but is n o w
bordering on extinction in the study region. During the 1920s it was c o m m o n around
Barrack Point, Shellharbour and K i a m a where it lived in the rocky breakwaters,
crevices, rockpiles and rock fences. It was often a nuisance to fishermen. Until the
1960s, occasional individuals were recorded between Lilyvale and Bulli Pass. During
the 1960s, native cats were recorded from near Robertson and the rims of Kangaroo
Valley. The most recent positive records are 1968 at Clifton, (road victim) and above
Coledale and 1970 at Robertson (3 different people at same location). In 19561 saw a
road victim on the old Port Kembla Road and in January 1962 I closely examined
another road victim on Bulli Pass at almost the same spot where 3 were run over in
June 1966. During the same year I examined another individual above Cataract Creek.
In 1986 an elderly gentlemen w h o is familiar with both species of quolls stated he had
killed one in his fowl yard about 1980 near Robertson within 3 or 4 k m of the 1970
sighting.
O n the tablelands well away from the escarpment a similar time scale existed with
the species being reasonably c o m m o n until about the late 1920s or early 1930s. By
1950, however, the species was virtually extinct between M o s s Vale and
Campbelltown. The only tablelands' records beyond this time were one animal at Red
Hill in 1964 and one near Meryla in 1966. Three specimens are in the Australian
M u s e u m from Colo Vale in 1895 where both quolls existed in numbers in the same
locality, the eastern quoll was reported to be in higher proportions. There are no
records on or near the two areas south of the Shoalhaven River.
The preferred habitat of this species is closed forest with tall open forest and open
forest utilised to a lesser extent. Rocky locations in areas cleared of natural forest but
often having vegetative cover are, or were, utilised.
During the first quarter of this century the number of eastern quolls declined
greatly. The actual reasons w h y are unknown but are possibly due to a disease.
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Although the numbers recovered in Tasmania, they did not recover on the mainland. I
suggest that this was due to the fox which possibly preyed on it and also possibly
occupies the same food niche. This hypothesis was expanded by Robinson (1977).

5. BROWN ANTECHINUS Antechinus stuartii
The species is found throughout the region in suitable habitat. Its preferred habitat is
closed forest although tall open forest supports good numbers as do sandstone ridges,
especially around boulders and ledges. Open forest supports a lower number, while
"hanging swamps" usually contain a small number. Few were caught in woodland or
regrowth unless the regrowth was present for many years. The greatest density is on
the coastal side of the region and the numbers decrease towards the western half.

6. DUSKY ANTECHINUS Antechinus swainsonii
The species was recorded in tall open forest and on the edge of closed forest along or
near the eastern escarpment. I found the highest number in M t Keira Scout C a m p but
even there the species was uncommon. Other habitats were mixed such as open forest,
and heath (generally with Banksia species present). Only isolated specimens were
caught. Records come from near Berry to Royal National Park and as far west as
Caoura, (just to the west of one study area). N o specimens were caught near the two
study plots south of the Shoalhaven River although they could have been present.

7. COMMON DUNNART Sminthopsis murina
Dunnarts appear to be widely distributed in natural bushland. Until recent years, it was
not known that Smithopsis leucopus was present in the study region so a small
number of S.murina records from wetter sites are probably S.leucopus . Sminthopsis
murina inhabits open forest and woodland in sandstone areas usually where there is
ground cover in the form of logs, stumps and rocks. Its status is unknown as it is
difficult to trap. Specimens are in M u s e u m collections from Waterfall and Royal
National Park.
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8. W H I T E - F O O T E D D U N N A R T Sminthopsis leucopus
Little is positively known about its distribution, other than it has been recorded near
Wreck Bay adjacent to Jervis Bay and from a specimen caught by a cat at M t Keira
Scout C a m p in 1950 and labelled Sminthopsis murina which was in fact Sminthopsis
leucopus

(personal communication J. Sanders). It appears at this stage that

Sminthopsis species from wetter sites on the range are leucopus and from drier sites are
murina, although the Jervis Bay leucopus colony is in a low scrubby area. Its status is
unknown.

9. LONG-NOSED BANDICOOT Peramdes nasuta
Bandicoots are widespread in the study region. O n the coastal plains it is widespread,
but not to the same extent as it was prior to 1970. It is found along the entire
escarpment. O n the tablelands, it prefers areas of better soils, with far fewer present on
poor soils. Overall, on the sandstone ridges and undulating sections, its numbers are
low. A n occasional specimen is encountered along the western side of the catchments,
but records here are much lower than prior 1970. S o m e sections of the tablelands have
no bandicoots at all.
Preferred habitat is closed forest and tall open forest, and as stated, open forest
contains some numbers with very few in the poor sandstone soils. Rural areas and
some town outskirts support numbers of the species.
Between 1971 and 1973, the numbers collapsed throughout the study region with
the species becoming rare and even disappearing from many areas. In 1987 it is still
absent from many of its earlier coastal haunts, possibly because it cannot re-colonise
them due to urban traffic, changing land usage, and increasing urbanisation. Bush fires
in 1968, over wide expanses of bushland had an effect on numbers in the catchments
for about 4 years, after which they once again started to appear. Death due to starvation
rather than flames was obvious for some days after severe fires burnt through observed
parts of the catchments and the Barren Grounds Nature Reserve. The numbers'
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collapse of 1971-1973 had nothing to do with the extensive 1968 bush-fires. In many
areas the numbers had returned to previous levels by 1987.

10. KOALA Phascolarctos cinereus
Koala are widespread on the catchments, but are uncommon to rare elsewhere and there
has been a shrinkage of range during the past 50 years. Until about 1940 the species
was found around the headwaters of Upper Cordeaux, Helensburgh, and Woronora
catchments in the north, M t Coolangatta, and Seven Mile Beach in the south. A s late as
1960 it still inhabited the escarpment from Minnamurra Falls to at least Marshal Mount.
In 1964, I had one record from the Royal National Park. During 1965, a huge fire
covering approximately 240,000ha burnt through part of the southern tablelands, and
until this time, koalas were still present in low numbers around Red Hill, Meryla, and
parts of the Upper Shoalhaven.
Today the species inhabits the catchments from near Macquarie Pass westwards to
the H u m e Highway, and northwards to Pheasant's Nest Bridge on the F5 Freeway,
with greatest numbers on the Nepean catchment. Several have been seen on parts of the
Avon, Cordeaux, and Cataract catchments as well as on a portion of the Illawarra
Escarpment State Recreation Area. A s some still inhabit Heathcote National Park, there
is hope that it still exists on adjacent Woronora catchments as it is possible that it might
occur in some of its old haunts mentioned above.
The favoured habitat is open forest, although some have been recorded in tall open
forest, but nowhere do the numbers appear to be high.

11. WOMBAT Vombatus ursinus
W o m b a t s occur thoughout the forested, and partially cleared areas on the tablelands.
Open forest covers much of its favoured habitat, but it also occurs in tall open forest.
In a number of places, the species lives below the escarpment, sometimes in the
tall open forest and occasionally its burrows are found in from the edge in closed forest
when cleared land is adjacent. Wombats are not recorded along the coastal plains, but
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numbers live on the Shoalhaven flats towards the western half of the study region. O n
the tablelands the species is c o m m o n in forested, and partially cleared areas, however,
north from about Helensburgh to Wedderburn, the density drops greatly with wombats
being overall rare north of this line. The wombat is rare on the coastal plain.

12. COMMON RINGTAIL POSSUM Pseudocheirusperegrinus
This species is one of the most numerous possums in the study region. O n the
tablelands it is found wherever sufficient suitable habitat occurs, while on the coast it
exists where sufficient cover is found, particularly along creeks or parks where vines or
dense foliage occurs. Preferred habitat is usually closed forest with tall open forest also
well favoured. Open forest on occasions has higher numbers than elsewhere while
woodland is not so well favoured. The lowest density is on the dry, stunted forest on
the high sandstone country where on occasions the only individuals found are near
creeks or gullies.
The highest number recorded while spotlighting was at Seven Mile Beach
National Park where 18 were observed in 1.5 hours in a low mixture of eucalypts and
banksia on 21 April 1983.

13. GREATER GLIDER Petauroides volans
The species was found throughout the region, wherever tall eucalypts containing
hollows were present with most such areas are on the tablelands, particularly in the
southern half.
O n the catchments it is patchy in distribution, being found in taller eucalypts in
locations of better soils and along the sides of gullies.
O n the escarpment it is found from about Thirroul to Coalcliff, and from
Minnamurra Falls to the Barren Grounds, as well as in several other locations where
there are tall eucalypts with hollows, in essence, primary forest. There is probably more
secondary growth present on the escarpment than primary growth with very few gliders
found in the secondary growth, if any.
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Although the coastal plain was almost totally cleared last century, Greater Gliders
are still found in remnant vegetation at Seven Mile Beach, some patches near Berry,
and in the Shoalhaven valley. S o m e parts of the Seven Mile Beach National Park
contain the most dense concentration compared with any other section in the study
region, with about 15 on average, being seen in a cross transect of about 4 0 0 m through
the open foresfwith 23 (15 normal and 8 white, or part-white phase) being the highest
number seen in a 2.5 hour walking spotlighting session. The species is the most
numerous in tall open forest

14. YELLOW-BELLIED GLIDER Petaurus australis
The species has a moderate distribution in the south, but is very restricted in the north.
I recorded the species from near Meryla Pass, and parts of the northern side of
Kangaroo Valley, to just west of Nowra, and basically between the Cambewarra
Range, and the Shoalhaven River. Several reports in the 1960s came from the Port
Hacking River Valley where one animal was heard in 1970. Most records came from
areas of taller eucalypt trees, particularly bloodwood species.
There has been a reduction in distribution, and there has been no recent record
from the eastern edge of A v o n catchment, or Port Hacking River Valley. The species is
not c o m m o n in any area and it has disappeared altogether from the Seven Mile Beach
area m a n y years ago. N o Yellow-Bellied Gliders have been recorded at either site south
of the Shoalhaven River.

15.SUGAR GLIDER Petaurus breviceps
This species is one of the most widespread of the possums, it is found throughout the
natural and partly forested rural areas of the coast and tablelands. Favoured habitats are
wattles growing along the edge of eucalypts and closed forest as well as cut over
eucalypt forest containing wattles. It is found in tall open forest, open forest such as at
Seven Mile Beach National Park and the open forest of the tablelands. The only
environments not inhabited were closed forest, urban and cleared rural areas.
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O n 15 April 1972, 37 possums were recorded north east of Helensburgh,
including 19 sugar gliders, in sandstone open forest, the highest number recorded in
one walking spotlighting session which lasted 2 hours. The species is very abundant.

16. SQUIRREL GLIDER Petaurus norfolcensis
Squirrel Gliders" are rare in the study region. I have seen four individuals, three in open
forest and one on the edge of open forest and tall open forest. The locations were just
within Cataract catchment near Cordeaux edge, Royal National Park, the Shoalhaven
Valley and west of Culburra, close to the coast. From records obtained from reliable
and knowledgeable persons, the species is found along the western parts of the
catchments in the north and from about Budgong westwards in the south.

17. COMMON BRUSHTAIL Trichosurus vulpecula
Brushtails are found throughout the area and the species is fairly c o m m o n . The most
favoured habitat appears to be around urban dwellings where there are trees, gullies or
parks nearby. Natural favoured habitat is open forest and woodland with tall open
forest to a lesser degree. Open forest is inhabited especially on the coast but the stunted
open forest on sandstone is not favoured.

18. SHORT-EARED POSSUM Trichosurus caninus
The short-eared possum is found wherever there is suitable closed forest or closed
forest elements in the region. Most were recorded along the eastern half of the ranges
from the Port Hacking Valley to Cambewarra. West of the escarpment it was recorded
in closed forest and tall open forest with closed forest elements in the headwaters of
rivers and streams of the M W S D B catchments and along Kangaroo Valley. F e w are
n o w found on the coast due to insufficient suitable habitat. Occasionally some are
found in open forest but closed forest elements are always not far away. Overall the
species is c o m m o n in its habitat.
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19. E A S T E R N P I G M Y P O S S U M Ce.rcartPtux nanus
This small species is widespread except for the coastal plains where its preferred habitat
has been cleared. O p e n forest and heathlands are most favoured, especially where
banksias are prevalent. It has been recorded in several varieties of environments such as
heathlands with banksias, a patch of she-oaks, a predominantly tea-tree location and
open forest with bloodwoods and stringybarks.
The species appears to be c o m m o n in suitable habitat but it is preyed upon to a
marked extent by cats in some localities.

20. FEATHERTAIL GLIDER Acrobates pygmaeus
The species is widespread in natural bushland in the study region.
Tall open forest and open forest appear to be the most favoured habitats with
woodland to a lesser degree. F e w of this species inhabit the coastal plain north of the
Berry,area due to lack of remaining suitable habitat. Overall the species appears to be
common.

21. LONG-NOSED POTORQO Potorous tridactylus
Distribution of this species is very patchy. Its current status north of Bulli is unknown
but it was rare in 1970. Between Bulli and the rim of Kangaroo Valley there are widely
scattered colonies. Several are on the escarpment or close to it. The eastern and southern
edge of the catchments support a number.
The habitat which the species occupies can vary markedly. O n e group inhabited
the edge of closed forest, mixed closed forest and tall open forest is favoured as is open
forest with heath. Another group lived in regrowth acacia and eucalypt.
Gould recorded the species as numerous but this is not the case today as its
numbers have been reduced to remnants. T w o groups near M t Keira have gone as have
the only ones known to m e in the Shoalhaven Valley. The highest numbers appear to be
from about Marshal Mount, Macquarie Pass to near Kangaloon. The populations at
Upper Cordeaux appear to be stable, as do those at the Barren Grounds Nature
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Reserve. Its status around the edge of Kangaroo Valley is currently unclear although it
does still exist there. Overall the species is rare.

22. TASMANIAN BETTONG Bettongia gaimardi
The species is classed as extinct on the Australian mainland but common in parts of
Tasmania. In 1906, the last officially recorded specimen came from Balmoral on the
western edge of the study region and it is now lodged in the Australian Museum.

Green (1973) recorded its habitat in Tasmania as the more dry sclerophyll forests with
partial clearings and grassy verges.

23. BRUSH-TAILED ROCK WALLABY Petrogale penicillata

Rock wallabies have a restricted range in the study region and the range has contracte

further in the last 20 years. The species was widespread in its specialised habitat ab
1900, covering the Shoalhaven and Kangaroo Valleys, parts of the Illawarra
escarpment and certain gullies and gorges of the MWSDB catchments from the Nepean
to the Woronora. North of Robertson, during the 1920s and 1930s, there was a

noticeable decline on the catchments but up until the 1950s it still occupied shrinkin

areas. By the 1960s it was disappearing from most of its old haunts in these protected
lands with a few left on Sandy Creek a tributary of the Cordeaux River, with low
numbers in the Lower Avon gorge and probably in the lower Nepean and Cordeaux
gorges as well. A few only survived in a part of O'Hares Creek and Pheasants Creek
with one sighting on the Woronora. Lack of finance and time have prevented a
thorough search of the catchments in the 1980s, but the species must be considered as
verging on extinction.
South of Robertson the species had fared much better until the late 1960s or early

1970s . Until 1970 at least it lived in low to moderate number in the Shoalhaven Valle
from Bangalee Creek westwards on all of the larger creeks and rocky outcrops with
i

suitable habitat to the junction of the Kangaroo River. Its numbers had dropped
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compared with the 1950s. It still inhabited the higher slopes of M t Scanzi. Overall it
was uncommon.
In Kangaroo Valley small numbers were found from the edge of Red Rocks
Nature Reserve and in several colonies west of Hampton Bridge. Today, 1987, the
numbers are low and the species had changed from a status of u n c o m m o n to rare
within 20 years, as has its classification in the Shoalhaven Valley.
Favoured habitat were cliffs which usually varied between 6 to perhaps 2 0 m in
height Weathered sandstone formed caves or shelves and in some localities massive
boulders had fallen to form rock piles with caves and spaces beneath or between. The
usual cliff top vegetation was open forest, often containing grasses, while vegetation
below the cliffs varied between closed forest elements with figs and coachwood to
eucalypt forest or tending almost to woodland in others.
There appears to be three main reasons for the continuing decline in numbers.
There are:
a) shooting on a considerable scale;
b) the effect of introduced foxes;
c) the effect of feral goats.
Shooting of the species was prevalent until at least the 1970s and the wallabies
inhabit only very limited areas. Foxes, I believe, prey on the immature wallabies as
might feral cats. Feral goats n o w occupy most of the wallabies' range and on the
Shoalhaven, I have noticed the disappearance of the species where goats occur.

24. RED-NECKED PADEMELON T/ivloaale thetis
This small wallaby, although declining in numbers and distribution is still widespread
in suitable habitat. Gould classed it as common.
Around 1900 it was c o m m o n around Budgong and other portions of the
Shoalhaven Valley. Until the 1920s, it was prevalent around Upper Cordeaux, and
before the end of the 1930s its status between Port Hacking River Valley and Bald
Hill, including the general area of Helensburgh, declined from abundant and
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widespread to rare and to a restricted area. O n the coastal plain it disappeared from the
hills around Lockin Hill and Dunmore during the 1940s. In the 1950s it disappeared
from near Wedderburn, between George's River Crossing and O'Hares Creek. O n
Comerong Island at the entrance of the Shoalhaven River, it disappeared in the early
1900s.
During 1965 huge fires burnt over vast areas of the study region. Before these
fires, pademelons lived on part of Woronora and in patches between Coalcliff and
Corrimal. None have been seen around Bulli Pass since, nor in several other localities.
Currently small numbers exist north of Bald Hill above the ocean and several
small groups live along or just behind the escarpment in between Coalcliff and the
Barren Grounds Nature reserve. The status of a group at Cambewarra is unknown
while on the tablelands, small numbers are found from Upper Avon to Diggers Creek,
a tributary of the Nepean. Small pockets inhabit several localities close to and at the
northern rim of Kangaroo Valley. The status of a colony near Meryla Pass is
unknown.
Its habitat varies between closed forest, tall open forest and open forest where
thick undergrowth and swampy vegetation grows. Dense undergrowth is always
present Overall pademelons are rare.

25. PARMA WALLABY Macropus parma
At one time this locally declining species was widespread in the study area. Most
people confuse this species with the pademelon and its past history has therefore been
difficult to trace. Until the mid-1920s this species was c o m m o n from above Coalcliff to
Helensburgh and in Royal National Park from west of Garie to "Hell Hole" in the low
thick scrub with closed forest elements. B y about 1960 the species had been reduced to
rarity with occasional scattered records. In the 1950s, one animal was shot in Cataract
Catchment in a closed forest patch surrounded by dry sclerophyll. In the 1960s,
occasional individuals were recorded from the western Shoalhaven Valley to Red Hill,
near Budderoo and even close to Cambewarra where an Australian M u s e u m specimen
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was taken in 1896. Records of individuals came from above Coalcliff, near Stanwell
Park and Cedar Flat, Royal National Park.
In 1969 I observed two groups in Cataract catchment in regrowth following the
1968 fires. None were recorded near the two southern plots. Favoured habitat appears
to be closed forest gullies with eucalypt surrounds. Tall open forest on good soil with
closed forest elements is also favoured. Today the species is verging on extinction.

26. RED-NECKED WALLABY Macropus rufogriseus
The species is widespread, patchy in distribution and is far less numerous than the
swamp wallaby.
It is virtually absent from the coastal plain north of the Shoalhaven River and is
rare on the foothills of the Illawarra Ranges. It occurs at low altitudes in the
Shoalhaven Valley and on the plains south of the Shoalhaven River. O n the tablelands
it occurs in patches from near Darkes Forest-Maldon to Mount Macquarie-Mittagong
and from Belmore Falls-Yarrunga to the Shoalhaven River. Red-necked wallabies
prefer reasonably open forest where the undergrowth is not as dense as other areas. It
is moderately c o m m o n in preferred habitat.

27. EASTERN GREY KANGAROO Macropus giganteus
Overall the species is rare in the study area although it is c o m m o n to the west and
south. A small population inhabits the western fringe of the catchments and near
Darkes Forest and a few are found through Red Hill and Kangaroo Valley west of the
Hampton Bridge and the Shoalhaven Valley from Longreach westwards. The species
prefers open forest with grasses.

28. COMMON WALLAROO Macropus robustus
The wallaroo is rare over most of the area surveyed. At times it can be observed
anywhere in the rugged mountain areas but its usual range is north and west of the
Nepean, Avon, Cordeaux and Cataract dams where its moderately c o m m o n to
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u n c o m m o n on the ridges close to the gorges or in the gorges. A small number inhabit
the area north of about Budgong Creek in the Shoalhaven. Very occasionally one is
seen between Jamberoo and south of Robertson with an odd one seen at Marshal
Mount. Most sightings were in rocky open forest areas or steep gullies and gorges.

29. SWAMP WALLABY Wallabia bicolor
The s w a m p wallaby is found throughout the natural areas of the study region. It
inhabits virtually all environments with closed forests and regrowth least favoured.
Where there is closed forest remnants, this species will inhabit it but in large natural
areas, it either avoids it or merely passes through. In recent years it has recolonised a
number of bushland areas on the coast, including Seven Mile Beach National Park. It
is by far the most numerous large marsupial found in the study region.

30. WATER RAT Hvdromvs chrysogaster
The water rat is widespread but appears to be uncommon. It is found in all, or most ,of
the larger streams where there are earthen banks, as well as in Lake Illawarra.

31. NEW HOLLAND MOUSE Pseudomys novaehollandine
The only recorded area of habitation was in the Royal National Park. It was in dry
heathlands and scattered open forest which is subject to periodic fires. It appeared to be
c o m m o n in its limited habitat.

32. BUSH RAT Rattus fuscipes
It is found throughout the natural areas, and in pockets of vegetation which contains
substantial elements of the original vegetation. Favoured habitat, in order of
preference, appears to be closed forest, tall open forest, open forest, and other suitable
areas such as "hanging swamps". L o w shrub woodland, and heath are also inhabited,
but are less favoured. In general, habitation is most favoured in areas near creeks. This
is the most numerous wild m a m m a l in the study area.

57

33. S W A M P R A T Rattus lutreolus
The species is widespread in a suitable favoured habitat, such as "hanging swamps",
and especially near low banksias, and shrubs. It was trapped in tall open forest, and
moist positions in open forest swamp heath. One was caught in closed forest at

Robertson. Fires appear to have a major impact on this species, and it has become rare
or even absent from a number of previously inhabited sites in forests where regular

burning now occurs. It is moderately common in suitable habitat, but is rare, or absen
in large areas of sedgelands or'hanging swamps".

34. BLACK RAT Rattus rattus

This introduced rat is widespread in environmentally altered areas in the study region

is found in all urban areas, and around rural dwellings, while creeks in cleared rural
land are a favoured habitat. There are many patches of disturbed bushland which

support this species. It is extremely rare, and in most instances, absent from natural
bushland. Rubbish tips in bushland often contain some. Overall the species is common
in suitable habitat.

35. NORWAY RAT Rattus norvegicus

This introduced species is confined to urban areas. The actual range has not been full
investigated, but I have found it in Wollongong, and adjacent urban areas. It is
abundant where found.

36. HOUSE MOUSE Mus musculus
Mice are widespread and common around urban, and rural areas. This introduced

species is generally absent from natural bushland, or in very low numbers, unless ther

has been a disturbance such as a fire. Usually the fire has to be extensive before the
a build up in numbers, and the numbers then drop to virtually nil after a few years.
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37. B R O W N H A R E Lepus capensis
The species is widespread in rural areas, such as grasslands, or woodlands, but
nowhere is it classed as common. Indeed it appears to be absent from large areas of
what appears to be suitable habitat.

38. RABBIT Ory'ctolagus cuniculus
This is another example of an introduced, and widespread species. Rabbits are found
throughout the rural areas of the study region where there are grasslands. It inhabits the
edge of natural bushland where there are roads and power lines. The species is
common.

39. DINGO Canis familiaris dingo
Dingos currently have a restricted distribution. They were common throughout the
region in the earlier days of European settlement, and at the end of the last century, the
species was still found where there was uncleared land. To the north, it was found
around Helensburgh and Woronora until the 1920s, feral dogs are occasionally seen in
this area but the last dingo recorded was in 1940 at Woronora. On the Metropolitan
catchments, a very occasional dingo is seen between the Avon, and Cordeaux Rivers,
although dingos were common in that area in the 1920s, the last sighting there was in
1955. One was recorded near Carrington Falls in 1968, and is the only one for that
area. Dingos are occasionally recorded west of Bugong Creek in the Shoalhaven
valley, with an odd one seen around Meryla, and the junction of the Shoalhaven, and
Kangaroo Rivers. Until the 1940s, it could be found in the western half of Kangaroo
Valley. Dingos inhabit eucalypt forest and are rare in the study region.

40. FOX Vulpes vulpes
Foxes are found throughout the region. They inhabit all environments but closed
forests are rarely used. Overall they are common.
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41. F E R A L C A T Fells catus
Feral cats are very widespread. They are found in all environments, but few of the
introduced species are seen in the poor sandstone areas. They do not appear to be
particularly common.

42. FERAL PIG Sus scrofa
Introduced pigs have a very patchy distribution. L o w numbers can be encountered east
and southeast of Darkes Forest. They are occasionally reported from near to
Balgownie, Marshall Mount, and Berry, but the animals appear to be very mobile.

43. FALLOW DEER Dama dama
Only one general area within the region is now known to be inhabited by this species.
It was quite c o m m o n until the late 1940s in the Royal National Park, and was found in
low numbers from West Dapto to the Park until the late 1960s. In the 1970s, a small
number lived near Garrawarra Hospital, and in the Park. Open forest was the preferred
habitat.

44. RUSA DEER Cervus timorensis
This introduced species is widespread. It has been recorded from the Royal National
Park to the Shoalhaven River along the escarpment and tablelands in a variety of
environments. The numbers appear to decline the further the distance from Royal
National Park where it was deliberately introduced. The status varies from c o m m o n in
the north, to rare in the south.

45. FERAL COW Bos taurus
The distribution is restricted. Over the years, feral cattle have been recorded in a
handful of localities, but they are usually shot or captured. A small group in 1987 lived
at MountScanzi, and on Cordeaux catchment.
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46. F E R A L G O A T Capra hircus
T h e distribution is widespread, but in restricted habitat. The main areas inhabited are
parts of the catchments, particularly the gorges, parts of the escarpment, the northern
rim of Kangaroo Valley, and the Shoalhaven River. Favoured habitat is rocky areas,
especially those with gorges, cliffs, and ledges. Open forest is usually present Overall
the species is uncommon.

4.5 Reasons for the High Number of Species
It is clear from the above discussion that there is a wide diversity of m a m m a l species in
the study region. This is considered to be due to a number of reasons which include:
a) the presence of large tracts of native bushland in the escarpment and
tablelands areas;
b) the wide diversity of landforms and different aspects within the remaining
, tracts of natural vegetation;
c) the diversity of soils and vegetation types represented in the remaining
undisturbed patches.
The catchments of the Water Board consist of over 100,000 ha of bushland while
to the south there are the rugged headwaters of the Shoalhaven and Kangaroo Rivers.
Morton National Park, of 154,000 ha, covers part of this area. Landforms, soils and
vegetation are well diversified in this region, as outlined in Chapter T w o .
A n important feature of the m a m m a l fauna of this region is that, except for a few
species which are n o w very rare or near local extinction, a high proportion of the
original complement is still retained (Table 4.2). Several factors are considered to
contribute to this situation:
a) the various segments of escarpment and tablelands forests are large and have
remained more-or-less continuous; and
b) isolation of some foothills forest patches from larger tracts of adjacent forest
has been relatively recent.
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TABLE

4.2: List of m a m m a l

species, indicating changed status (i.e.

distribution and/or abundance) within the study region over
the past century, as far as can
available

sources

of

be ascertained from all

information.

Numbers

refer

to

systematic list in Table 4.1.

Increased
17. Brushtail
Possum
34. Black Rat

Declined
I. Platypus

Insufficient data

2. Echidna

7. C o m m o n Dunnart

3. Spotted-tailed Quoll

5. Brown Antechinus 8. White-footed

4. Eastern Quoll

6. Dusky Antechinus

36. House Mouse 10. Koala

9. Long-nosed

37. Brown Hare 13. Greater Glider
38. Rabbit

Approx.constant

14. Yellow-bellied

Bandicoot
11. W o m b a t

Dunnart

16. Squirrel Glider
19. Eastern Pigmy
Possum

Glider
40. Fox

18. Short-eared Possum 12. Ringtail Possum 27. Eastern Grey

41. Feral Cat

20. Feathertail Glider

42. Feral Pig

21. Long-nosed Potoroo 26. Red-necked

30. Water Rat

44. Rusa Deer

22. Tasmanian Bettongt

31. N e w Holland

45. Feral C o w

23. Rock Wallaby

46 Feral Goat

24. Red-necked
Pademelon
25. Parma Wallaby

15. Sugar Glider

Wallaby
28. C o m m o n
Wallaroo

Kangaroo

Mouse
35. Norway Rat

29. S w a m p Wallaby
32. Bush Rat

26. S w a m p Rat
39. Dingo

Tthis species n o w considered to be extinct in the region.
It is important to recognise that the species in the "declined" category in Table 4.2
comprise: (i) carnivores, which typically require large tracts of continuous habitat; (ii)
large herbivores, which also would require large areas of undisturbed vegetation; and
(iii) species with specialized habitat requirements. Thus most of the cases of declining
distribution and/or abundance m a y be explained by reductions in the overall area of
available habitat and by dissection of a formerly continuous habitat into discrete patches
that are individually too small to support some species. Most of the species in the
"increased" category are introduced species.
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4.6 Conclusions
The foregoing discussion, based on the integration of historical records, m u s e u m
specimens and personal surveys, points to a number of general conclusions regarding
the changes in status of the terrestrial m a m m a l fauna of the region since the arrival of
European M a n .
1.

T h e study "region has contained a large diversity of m a m m a l species. This
diversity is explained by a wide diversity of vegetation types, topography and
local climates.

2.

The region continues to support nearly this diversity. However, it is clear that
abundances of some native species have declined, as have the distributions of
some species.

3.

Inadequate information is available to permit any assessment of changes in status
of some species. Further work should be done in this area.

4.

, For those species showing a decline in distribution/abundance, the changed
status is apparently attributable mainly to: (i) reduction in the overall area of
suitable habitat, and (ii) dissection of large expanses of suitable habitat into
smaller units.
Bearing in mind the discussion in Chapter 1, regarding m i n i m u m viable

population sizes and equilibrium species diversities predicted by island biogeography
theory, some assessment must be made of the likelihood for further declines in regional
species diversity of m a m m a l s . In addition some consideration must be m a d e of the
potential of conserving the species currently in the region. The following chapters
address these questions. Chapter 5 examines the current status of m a m m a l species in
remnant patches of natural vegetation throughout the region. Chapter 6 discusses the
avenues open for successful conservation of species.
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CHAPTER 5: THE M A M M A L S OF THE STUDY SITES

In Chapters 2 and 4,1 discussed the mammal fauna of the study region as a whole and
examined h o w it has changed in the time since European settlement. It was m a d e clear
in Chapter 3 that m u c h of the original vegetation in the coastal plain is n o w present only
in isolated fragments. Moreover, the more continuous vegetation of the escarpment and
plateau is threatened by more effective dissection into discrete compartments. The
purpose of this chapter is to describe the results of m a m m a l surveys in the sample sites
listed in Table 3.4 (Chapter 3).
The information in this chapter is presented site-by-site for the 34 sites
surveyed. The sites are classified into the following major categories, as described in
Chapter 3 (Table 3.4):
1. Coastal Forest Isolates
2. Coastal Plain Isolates
3. Coastal Rainforest Isolates
4. Slopes and Tablelands Rainforest Isolates
5. Tableland R i m Isolates
6. Sites that are part of larger tracts of vegetation.
During this study, i.e. between 1983 and 1987, m a m m a l surveys were
conducted in these sites, using methods as described in Chapter 4.1 had trapped many
of these sites in previous years. O n e variable which could not be quantified very well in
this study, but which has the potential to influence m a m m a l abundances, in the degree
of disturbance, especially by fire. A small vegetation isolate burned completely four
years ago could not be expected to support even the limited range of potential
inhabitants. However, it is felt that if a small, isolated site shows reduced m a m m a l
abundance and/or diversity due to this factor, it is a real expression of the limited value
of such a site.
The information obtained in the surveys is presented in the following format.
For each category of sites, the survey data are summarized in a Figure, showing the

64
locations of the sites, and a Table, summarizing the main results. This is then followed
by a site-by-site description of physical characteristics, geology, vegetation and
mammals.

5.1 Coastal Forest Isolates (Fig. 5.1)
These isolates vary greatly in size, ranging from about 12 ha at Puckey's estate to 1,200
ha at Lake Conjola. Also varying greatly is the degree of disturbance and these two
factors combine to give to us the number of species on each isolate. Clearing has no
doubt been a major contributor to the paucity of species in three isolates. Bass Point,
Windang and Puckey's Estate support only a low number and Puckey's Estate, with
two species, is verging on supporting no native m a m m a l s , because the only records
were two road kills immediately adjacent to the site (Table 5.1).
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TABLE 5.1

Isolate Coastal

Forest.
Ouera 1 1

1 so 1ates

Spec i es

Area

S i ze

Nat i ve

1200 ha

isolate

12

6

Comerong Island

300 ha

Isolate

8

2

Seventtile Beach N.P.

703 ha

800 ha

12

1

Bass Point

50 ha

Isolate

3

4

Uindang

15 ha

isolate

1

4

Puckey's Estate

12 ha

isolate

2

3

Lake Conjola

1ntroduced

Native Species u*3 Introduced Species

Lake Conjola,

Coaerong

H

Island.

Seven fl i I e Beach,

Nat i ye Spec i es
Introduced Specie3

Bas3 Point

U i ndang

Puckey'3 Estate.
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5.1.1 Lake Conjola
L O C A T I O N : Adjacent to Lake Conjola
A R E A O F SITE: 1,200 ha
D I S T A N C E T O N E A R E S T ISOLATE: Several hundred metres
A R E A O F A D J O I N I N G B U S H L A N D : Massive
D A T E O F ISOLATION: Within last 10 years
T O P O G R A P H Y : Gentle hill to sand dunes
G E O L O G Y : Wandrawandian Silstone and Conjola formation
V E G E T A T I O N : Typical climax open forest behind sand dunes. The foredunes are
occupied by two closed scrub communities dominated by golden wattle (Acacia
longifolia var sophorae ) with teatree thicket (Leptospermum luerigatum )further
from the sea. Woodland dominated by old man banksia (Banksia serrata) gives
way to open forest dominated by blackbutt (Eucalyptus pilularis ) and spotted
, g u m (Eucalyptus maculata). O n the ground, the cycad (Macrozamia communis)
is dominant. In wetter sites, open forest is dominated by bangalay (Eucalyptus
botryoides) and black sheoak (Allocasuarina littoralis ).
M A M M A L SPECIES R E C O R D E D : A total of 12 native species was recorded. They
were:
1. Echidna Tachyglossus aculeatus
2. Brown Antechinus Antechinus stuartii
3. Long-nosed Bandicoot Perameles nasuta
... 4. C o m m o n Ringtail Possum Pseudocheirusperegrinus
5. Greater Glider Petauroides volans
6. Sugar Glider Petaurus breviceps
7. C o m m o n Brushtail Possum Trichosurus vulpecula
8. Feathertail Glider Acrobates pygmaeus
9. Red-necked wallaby Macropus rufogriseus
10. Grey Kangaroo Macropus giganteus
11. S w a m p Wallaby Wallabia bicolor
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12. Bush Rat Rattus fuscipes.
The introduced species were:
1. Black Rat Rattus rattus
2. House Mouse Mus musculus
3. Rabbit Oryctolagus cuniculus
4. Fox Vulpes vulpes
5. Feral Cat Felis cams
6. Feral pig Sus scrofa
SIGNIFICANT C O M M E N T S : Yellow-bellied gliders were recorded to the north of the
isolate. O n 22 August 1986 an area of 600 ha was proclaimed as Narrawallee
Nature Reserve.

5.1.2 Commerong Island
L O C A T I O N : Approximately 10 kin east of Nowra
A R E A O F SITE: 300 ha
D I S T A N C E T O N E A R E S T ISOLATE: 2.5 k m
A R E A O F ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: About 1822
T O P O G R A P H Y : Flat to undulating sand hills
G E O L O G Y : Quaternary sand dunes
V E G E T A T I O N : The area is heavily infested with Lantana camara but nevertheless
represents a typical climax open forest that develops behind sand dunes. In this
case, open forest tending to low closed forest has developed in patches. Typical
dominant species from these plant communities include: closed scrub - Titree
(Leptospermum Inevigatam); woodland - old man banksia (Banksia serrata) and
coast banksia (Banksia integrifolia); littoral forest - swamp mahogany (Eucalyptus
robusta ) and swamp oak (Casuarina glauca ); littoral rainforest - pittosporum
(Pittosporum undulatum), bastard rosewood (Synoum glandulosum), blueberry
ash (Elaeocarpus reticulatus).
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M A M M A L SPECIES R E C O R D E D : Eight native mammals species were recorded:
1. Echidna Tackyglossus aculeatus
2. Brown Antechinus Antechinus stuartii
3. Long-nosed Bandicoot Perameles nasuta
4. Common Ringtail Possum Pseudocheirus peregrinus
5. Sugar Glider Petaurus breviceps
6. Brushtail Possum Trichosurus vulpecula
7. Swamp Wallaby Wallaba bicolor
8. Bush Rat Rattus fuscipes.
Introduced species were:
1. Rabbit Oryctolagus cuniculus
2. Fox Vulpes vulpes.
Species becoming locally extinct in historictimesare:
. 1. Spotted-tailed Quoll Dasyurus maculatus 1940s
2. Eastern Quoll Dasyurus viverrinus 1920s
3. Red-necked Pademelon Thylogale thetis 1900.
SIGNIFICANT C O M M E N T S : Infestation by Lantana is virtually throughout the
isolate. Ringtail possums were by far the most frequently observed possum. The
swamp wallaby has entered the isolate since 1980. On 22 August 1986
Commerong Island Nature Reserve was proclaimed.

5.1.3 Seven Mile Beach National Park
LOCATION: Approximately 7 k m east of Berry
A R E A O F SITE: 703 ha
T O T A L A R E A O F B U S H L A N D INCLUDING SITE: 800 ha
DISTANCE T O N E A R E S T ISOLATE: 2 k m
A R E A O F ADJOINING B U S H L A N D : 100 ha
D A T E O F ISOLATION: Last century
T O P O G R A P H Y : Flat or slightly undulating sand dunes
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G E O L O G Y : Quaternary sand dunes
V E G E T A T I O N : This long strip has typical coastline closed scrub communities which
give w a y to woodland then to well developed open forest. At the northern end,
littoral rainforest has developed in the shelter of taller blackbutt trees. Dominant
species from these plant communities include: closed scrub - titree
(Leptospermum laevigatum); woodland - coast banksia (Banksia integrifolia), old
m a n banksia (Banksia serrata); open forest - s w a m p mahogany (Eucalyptus
botryoides), blackbutt (E. pilularis), cycad (Macrozamia

communis), littoral

rainforest - cheese tree (Glochidionferdinandii).
M A M M A L SPECIES R E C O R D E D : Twelve native species were recorded:
1. Echidna Tackyglossus aculeatus
2. Spotted Tailed Quoll Dasyurus maculatus
3. Brown Antechinus Antechinus stuartii
4. Long-nosed Bandicoot Perameles nasuta
5. Ringtail Possum Pseudocheirus peregrinus
6. Greater Glider Petauroides volans
7. Sugar Glider Petaurus breviceps
8. C o m m o n Brushtail Possum Trichosurus vulpecula
9. Eastern Pigmy Possum Cercartetus nanus
10. Feathertail Glider Acrobates pygmaeus
11. S w a m p Wallaby Wallabia bicolor
12. Bush Rat Rattus fuscipes
The introduced species was: FoxVulpes vulpes.
S I G N I F I C A N T C O M M E N T S : Several records from this survey are additional to
previous list prepared in 1967: a Spotted-tailed Quoll was killed on a road
bordering the Park on 8 July 1987 and this was the only individual recorded
within the last 20 years within 10 k m . The Pigmy Possum and Feathertail
glider are additional. S w a m p wallabies entered the Park during the 1970s.
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Species locally extinct is the Yellow-bellied Glider, Petaurus australis. Seven
Mile Beach National Park was declared on 12 November 1971.

5.1.4 Bass Point
L O C A T I O N : Approximately 2.5 k m south-east of Shellharbour
A R E A O F SITE: About 50 ha
D I S T A N C E T O N E A R E S T ISOLATE: 5 k m
A R E A O F ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: Last century
T O P O G R A P H Y : Undulating headland
G E O L O G Y : Gerringong Volcanics with a sandy surface
V E G E T A T I O N : There are a number of distinct plant communities which depend on
aspect to a marked degree. The southern coastline projects into the ocean so that
pxtreme winds from the south prune the canopy severely. T w o plant communities
are established on the cliff - closed heathland dominated by coast rosemary
(Westringiafruiticosa ) and swordgrass (Lomandra longifolia.), and closed scrub
dominated by coast banksia (Banksia integrifolia ) where it is sheltered by the
closed heathland. Over the brow of the southern cliff in a more protected situation
is closed scrub dominated by titree (Leptospermum laevigatum.). This gives way
in turn to closed scrub dominated by coast banksia (Banksia integrifolia.). O n the
higher parts, open forest is the climax community, but it also contains vines.
In the moister depressions on sand, a littoral rainforest has developed
within the open forest. The canopy is not closed by dense foliage. Typical plants
from these communities include: open forest - the dominant tree is bangalay
(Eucalyptus botryoides ), and the dominant shrubs are bracelet honeymyrtle
(Melaleuca armillaris ), titree (Leptospermum scoparium ) and sunshine wattle
(Acacia botrycephala ). Vines include milk vine (Marsdemia rostrata ); littoral
rainforest - small leaved fig (Ficus obliqua)ribbonwood(Euroschinus falcata),
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red fruited olive plum (Cassine australis ), Lilly pilly (Acmena smithii), Pine
plum (Podocarpus elatus), redash (Alphitonia excelsa).
M A M M A L SPECIES R E C O R D E D : Three species were recorded:
1. Echidna Tachyglossus aculeatus
2. Long-nosed Bandicoot Perameles nasuta
3. Ringtail Possum Pseudocheirus peregrinus.
The introduced species were:
1. Black Rat Rattus rattus
2. House Mouse Mus musculus
3. Rabbit Oryctolagus cuniculus
4. Fox Vulpes vulpes.
Species locally extinct are:
1. Spotted-tailed Quoll Dasyurus maculatus since 1950
2. Eastern Quoll Dasyurus viverrinus 1920.
SIGNIFICANT C O M M E N T : Only the ringtail possum is c o m m o n although the
powerful owl is thought to have reduced the numbers significantly in 1986-1987.

5.1.5 Windang
L O C A T I O N : Adjacent to Lake Illawarra
A R E A O F SITE: Approximately 15 ha
D I S T A N C E T O N E A R E S T ISOLATE: 5 k m of urban land
A R E A ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: Last century. Thinned due to golf course construction about
1959
T O P O G R A P H Y : Flat sand dunes overall. Several small sandhills.
G E O L O G Y : Quaternary sand dunes
V E G E T A T I O N : Originally a sand dune community leading to open forest, it now
shows considerable disturbance. There are basically two plant communities:
closed scrub and woodland. Both communities are heavily infested by blady
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grass and bitou bush. Woodland - bangalay (Eucalyptus botryoides), coast
banksia (Banksia integrifolia), old m a n banksia (B. serrata), black sheoak
(Allocasuarina littoralis), swampoak (Casuarina glauca.). Closed scrub - bitou
bush (Chrysanthemoides monilifera.). Some replanting and dune stabilisation is
proceeding but the dominant ground cover is blady grass (Imperata cylindrica var
major). •
M A M M A L SPECIES R E C O R D E D : The only native species recorded was:
1. C o m m o n Ringtail Possum Pseudocheirus peregrinus.
The introduced species were:
1. Black Rat Rattus rattus
2. House Mouse Mus musculus
3. Rabbit Oryctolagus cuniculus
4. Fox Vulpes vulpes.

5.1.6 Puckev's Estate
L O C A T I O N : Approximately 0.5 k m north of North Wollongong urbanisation
A R E A O F SITE: Approximately 12ha
D I S T A N C E T O N E A R E S T ISOLATE: 3 k m of urbanisation
A R E A ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: Last century
T O P O G R A P H Y : Sandhills
G E O L O G Y : Quaternary sand dunes
V E G E T A T I O N : A sand dune community which grades to littoral forest rather than open
forest because of its topography. The area is bounded by an estuary and sandy
beach. The closed scrub community has suffered much damage due to Man's
activities. The remainder tends to a mixture of woodland, open forest and littoral
forest with rainforest species present. Typical species include: closed scrub golden wattle (Acacia longifolia var sophorae), titree (Leptospermum laevigatum);
woodland component - coast banksia (Banksia integrifolia)', open forest -
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bangalay (Eucalyptus botryoides); littoral forest - swamp oak (Casuarina glauca),
s w a m p mahogany (E. robusta); littoral rainforest - ribbonwood (Euroschinus
falcata).
M A M M A L SPECIES R E C O R D E D : Only two native species were recorded:
1. Long-nosed Bandicoot Perameles nasuta
2. Ringtail Possum Pseudocheirus peregrinus.
The introduced species were:
1. Black Rat Rattus rattus
2. House Mouse Mus musculus
3. Rabbit Oryctolagus cuniculus.
S I G N I F I C A N T C O M M E N T : The two native species recorded were road kills on a road
bordering the site. N o live individuals were detected within the site.
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5.2 Coastal Plain Isolates (Fig. 5.2 and Table 5.2)
Due to the developments of the coastal plain last century, only small isolates remain. All
are disturbed to a considerable degree. MtCoolangatta is reasonably sized but is heavily
disturbed. The Parberry Estate is soon to be developed as a housing estate. All isolates
are heavily infested with introduced weeds. M a m m a l faunas are summarized in Table
5.2.

5.2.1 Mt. Coolangatta
L O C A T I O N : Approximately 6 k m east of Bomaderry
A R E A O F SITE: Approximately 400 ha
D I S T A N C E T O N E A R E S T ISOLATE: 2.5 k m
A R E A ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: Last century
T O C O G R A P H Y : L o w range of hills with an altitude up to 300 m
G E O L O G Y : Gerringong volcanics
V E G E T A T I O N : This isolate has suffered much disturbance from Man's activities and
from fire. The major plant community is open forest with pockets of
dry/subtropical rainforest and some tall open forest. Typical species from these
plant communities include: open forest - spotted g u m (Eucalyptus maculata); tall
open forest - Eucalyptus sulignalbotryoides hybrid; dry/subtropical rainforest
whalebone tree (Streblus brunonianus), brush bloodwood (Balughia lucida),
brush cherry (Syzygium australe ), giant maidenhair fern (Adiantumformosum),
creeping shield fern (Lastreupsis microsora ), native grape (Cussus hypoglauca),
wombat berry (Eustrephus latifolius).
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M A M M A L SPECIES RECORDED: The native species recorded were:
1. Echidna Tackyglossus aculeatus
2. Long-nosed Bandicoot Perameles nasuta
3. C o m m o n Ringtail Possum Pseudocheirus peregrinus
4. Sugar Glider Petaurus breviceps
5. C o m m o n Brushtail Possum Trichosurus vulpecula
6. Swamp Wallaby Wallabia bicolor
7. Bush Rat Rattus fuscipes.
The introduced species were:
1. House Mouse Mus musculus
2. Rabbit Oryctolagus cuniculus
3. Fox Vulpes vulpes
4. Feral Cat Fells catus.
SIGNIFICANT C O M M E N T : The isolate covers about 400 ha but infestation by exotic
plants such as Lantana and blackberry is dense in most parts. Significant areas
have been extensively cleared.

5.2.2 Parberry Estate
L O C A T I O N : Approximately 1 k m west of Bombo
A R E A O F SITE: 30 ha
D I S T A N C E T O N E A R E S T ISOLATE: 3 k m
A R E A ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: Last century
T O P O G R A P H Y : Hill and headwaters of a creek
G E O L O G Y : Gerringong volcanics
V E G E T A T I O N : Mainly open forest and tall open forest with a patch of dry/subtropical
rainforest present. There is considerable regrowth of forest over exotic grassland
once used for dairying. Typical species include: tall open forest - Eucalyptus
saligna/botryoides, turpentine, (Syncarpia glomulifera ); open forest - grey
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ironbark (E.paniculata), blackwattle (Acacia mearnsii), hickory (A. binervata),
brown kurronjong (Commersoniafraseri); dry/subtropical rainforest - crab-apple
(Schizxomeria ovata ), lillypilly (Acmena smithii ), red-fruited olive plum
(Cassine australia), brush bloodwood (Baleghia lucida.).
M A M M A L SPECIES R E C O R D E D : Native species recorded were:
1. Echidna Tachyglossus aculeatus
2. Long-nosed Bandicoot Perameles nasuta
3. Ringtail Possum Pseudocheirus peregrinns
4. Sugar Glider Petaurus breviceps
5. Common Bushtail Trichosurus vulpecula
6. Mountain Brushtail Trichosurus caninus
7. Bush Rat Rattus fuscipes.
The introduced species were:
1. Black Rat Rattus rattus
2. House Mouse Mus musculus
3. Hare Lepus capensis
4. Rabbit Oryctolagus cuniculus
5. Fox Vulpes vulpes
6. Feral Cat Felis catus.
SIGNIFICANT C O M M E N T : Until about 1980, the site was larger but the closed
forest and other patches were largely cleared at this time. The mountain possum
record was unexpected. The area in late 1987 was passed by Council as an urban
development site.

5.2.3 Blackbutt Forest
LOCATION: Approximately 1 k m north west of Shellharbour
A R E A O F SITE: 69 ha
DISTANCE T O N E A R E S T ISOLATE: 2 k m
A R E A ADJOINING B U S H L A N D : 0
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D A T E O F I S O L A T I O N : Last century
T O P O G R A P H Y : L o w hill and head of several small creeks
G E O L O G Y : Gerringong volcanics
V E G E T A T I O N : This isolate contains several distinct plant communities. The forest
communities are mainly open forest with two patches of depauperate dry/
subtropical rainforest. Grassland is present but it has been extensively grazed in
the past and it has a high weed content. The open forest has several distinct subsections each dominated by a different species. Typical species include: open
forest (paperbark forest) - paperbarks (Melaleuca stypheliotes, M. decora.), open
forest (forest red g u m forest) - Eucalyptus tereticornis ; open forest (blackbutt
forest) - E. pilularis ; open forest (bangalay forest) - E. botryoides; dry/
subtropical rainforest - native quince (Alectryon subcinereus), red ash (Alphitonia
excelsa), native tumarind (Diploglottis australlis), red-fruited olive plum (Cassine
,australis), black apple (Planchonella australis).
M A M M A L SPECIES R E C O R D E D : A total of six native species has been recorded.
1. Echidna Tachyglossus aculeatus
2. Long-nosed Bandicoot Perameles nasuta
3. C o m m o n Ringtail Possum Pseudocheirus peregrinus
4. Sugar Glider Petaurus breviceps
5. C o m m o n Brushtail Possum Trichosurus vulpecula
6. Bush Rax Rattus fuscipes.
The introduced species were:
1. Black Rat Rattus rattus
2. House Mouse Mus musculus
3. Rabbit Oryctolagus cuniculus
4. Fox Vulpes vulpes.
S I G N I F I C A N T C O M M E N T S : Species recently extinct are the Spotted-tailed Quoll
Dasyurus maculatus, since 1970, and the Hare Lepus capensls , in recent years.
The site is owned by Shellharbour Council.
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5.2.4 Yallah 1
L O C A T I O N : Approximately 2 k m south west of Dapto
A R E A O F SITE: 30 ha
D I S T A N C E T O N E A R E S T ISOLATE: 1 k m
D A T E O F ISOLATION: Last century
T O P O G R A P H Y : Flat or slightly undulating
G E O L O G Y : Berry formation of siltstone and shales
V E G E T A T I O N : Covered by open forest the typical dominant tree is forest red gum
(Eucalyptus tereticornis) and prickly paperbark (Melaleuca stypheliodes).
M A M M A L SPECIES R E C O R D E D : The native species were:
1. Echidna Tackyglossus aculeatus
2. C o m m o n Ringtail Possum Pseudocheirus peregrinus
, 3. Sugar Glider Petaurus breviceps
4. C o m m o n Brushtail Possum Trichosurus vulpecula.
The introduced species were:
1. Black Rat Rattus rattus
2. House Mouse Mus musculus
3. Rabbit Oryctolagus cuniculus
4. Fox Vulpes vulpes.
SIGNIFICANT C O M M E N T : It is difficult to tell whether or not how much of this
isolate has been cleared in the past and how much is subsequent regrowth.
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5.2.5 Yallah 2
LOCATION: Approximately 2 k m south west of Dapto
A R E A O F SITE: 5 ha
DISTANCE T O N E A R E S T ISOLATE: 1.5 k m
A R E A ADJOINING B U S H L A N D : 30 ha
D A T E O F ISOLATION: Last century
T O P O G R A P H Y : Flat or slightly undulating
G E O L O G Y : Berry formation of siltstone and shales
VEGETATION: As for Yallah 1 (5.2.4, above)
M A M M A L SPECIES R E C O R D E D : The native species recorded were:
1. Long-nosed Bandicoot Perameles nasuta
2. Common Ringtail Possum Pseudocheirus peregrinus
3. Sugar Glider Petaurus breviceps
4. Common Brushtail Possum Trichosurus vulpecula.
The introduced species were:
1. Black Rat Rattus rattus
2. Rabbit Oryctolagus cuniculus
3. Fox Vulpes vulpes.

5.2.6 Keiraville
LOCATION: Approx. 2 k m from Wollongong, surrounded by urban development
A R E A O F SITE: 0.5 ha
DISTANCE T O N E A R E S T ISOLATE: 0.5 ha
A R E A ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: Last century. Further isolation about 1950
T O P O G R A P H Y : Creek flat and northern side of hill
G E O L O G Y : Edge of Illawarra Coal Measures
V E G E T A T I O N : This isolate contains both open forest and tall open forest with
rainforest species along the creeks in sheltered locations. Privet (Ligustrum spp)
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and Lantana have become dominant in places. Typical species include: open forest
- grey ironbark (Eucalyptus paniculata) and prickly-leafed paperbark (Melaleuca
stypheliodes ); tall open forest - turpentine (Syncarpia glomulifera ), Eucalyptus
salignalbotryoides hybrids, two-veined hickory (Acacia binervata), Callistemon
salignus ; rainforest species within the tall open forest include: lillypilly (Acmena
smithii), cheese tree (Glochidion ferdinandii), red-fruited olive plum (Cassine
australis), myrtle (Backhousia myrtifolia).
M A M M A L SPECIES R E C O R D E D : The only native species was the common brushtail
possum, Trichosurus vulpecula.
The introduced species were:
1. Black Rat Rattus rattus
2. House Mouse Mus musculus.
Locally extinct were:
, 1. Echidna Tachyglossus aculeatus recent years
2. Long-nosed Bandicoot Perameles nasuta 1971
3. C o m m o n Ringtail Possum Pseudocheirus peregrinus about 1960
4. Rabbit Oryctolagus cuniculus
5. Fox Vulpes vulpes.

5.2.7 Gwvnneville
L O C A T I O N : Approximately 1.5 k m from Wollongong, surrounded by urbanisation
A R E A O F SITE: 3 ha
D I S T A N C E T O N E A R E S T ISOLATE: 0.5 k m
A R E A ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: Last century. Further isolated in 1950
T O P O G R A P H Y : Flat country side
G E O L O G Y : Edge of Berry formation and Illawarra Coal Measures
V E G E T A T I O N Mainly open forest with tall open forest along the slopes beside creeks.
Ground cover in the open forest is mainly of the grasses, Themeda species and
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Danthonia species. Typical dominant trees include: tall open forest - turpentine
(Syncarpia glomulifera), open forest - prickly-leafed paperbark (Melaleuca
stypheliodes), forest red g u m (Eucalyptus tereticornis), cabbage g u m (E.
amplifolia), thin-leafed stringybark (E. eugeniodes), woollybutt (E. longifolia),
grey ironbark (E.paniculata.).
M A M M A L SPECIES R E C O R D E D : The only native species was the c o m m o n brushtail
possum Trichosurus vulpecula.
The introduced species were:
1. Black Rax Rattus rattus
2. House Mouse Mus musculus.
Locally extinct were:
1. Echidna Tachyglossus aculeatus
2. Long-nosed Bandicoot Perameles nasuta
3. C o m m o n Ringtail Possum Pseudocheirus peregrinus
4. Fox Vulpes vulpes
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5.3 Coastal Rainforest Isolates (Fig. 5.3 and Table 5.3)
Coastal rainforest is now found only in small, isolated pockets over the region. T w o
isolates sampled are reasonably large.

5.3.1 Minnamurra Lane
L O C A T I O N : Approximately 1 k m north of Jamberoo
A R E A O F SITE: Approximately 3 ha
D I S T A N C E T O N E A R E S T ISOLATE: 0.5 k m
A R E A O F ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: Last century
T O P O G R A P H Y : Southern slope and head of stream with loose latite under low cliffline of several metres.
G E O L O G Y : Gerringong volcanics
V E G E T A T I O N : A remanent depauperate dry/subtropical rainforest on a steep stony
slope beneath a cliffrim.It has developed on volcanic soil derived from latite.
The remanent is encircled by lantana. Sparse ground cover of ferns in few places
only. Dominant tress include: Morton Bay fig (Ficus macrophylla), giant stinging
tree (Dendrocnide excelsa), brush bloodwood (Baloghia lucida.).
M A M M A L SPECIES R E C O R D E D : The native species were:
1. Brown Antechinus Antechinus stuatii
2. C o m m o n Ringtail Possum Pseudocheirus peregrinus
3. Mountain Brushtail Trichosurus caninus
4. Bush Rat Rattus fuscipes.
The introduced species was: Black Rat Rattus rattus
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5.3.2 Flying Fox Gully. Dunmore
LOCATION: Approximately 2 km north east of Jamberoo
AREA OF SITE: 170 ha
DISTANCE TO NEAREST ISOLATE: 0.75 km
AREA OF ADJOINING BUSHLAND: 0
DATE OF ISOLATION: Last century
TOPOGRAPHY: Low range of hills with streams flowing south east and northwards.
GEOLOGY: Gerringong volcanics
VEGETATION: A deep canyon cut into volcanic rock has allowed the development of
dry/subtropical rainforest which extends beyond the rim along tributary streams.
Lantana encircles the rainforest. On the dry ridges, open forest or closed scrub

communities are found. Typical species include: dry/subtropical rainforest - flam
tree (Brachychiton acerifolius), Morton Bay fig (Ficus macrophylla ), giant
stinging tree (Dendrocnide excelsa ), celery wood (Polyscias elegans), cabbage
tree palm (Livistona australis), lillypilly (Acmena smithii), blackapple

(Planchonella australis ); open forest - forest red gum (Eucalyptus tereticornis)
bracelet honeymyrtle (Melaleuca armillaris.), the ground cover is a mixture of
grasses, low shrub mosses and lichens and lichens cover exposed rocks and
lower tree trunks; closed scrub - bracelet honeymyrtle (Melaleuca armillaris )
forms almost pure stands, especially at Locking Hill Quarry.
MAMMAL SPECIES RECORDED: The native species recorded were:
1. Echidna Tackyglossus aculeatus
2. Spotted-tailed Quoll Dasyurus maculatus
3. Brown Antechinus Antechinus stuartii
4. Long-nosed Bandicoot Perameles nasuta
5. Common Ringtail Possum Pseudocheirus peregrinus
6. Common Brushtail Possum Trichosurus vulpecula
7: Mountain Brushtail Trichosurus caninus
8. Swamp Wallaby Wallabia bicolor
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9. Bush Rat Rattus fuscipes.
The introduced species were:
1. Black Rat Rattus rattus
2. Rabbit Oryctolagus cuniculus
3. Fox Vulpes vulpes.
SIGNIFICANT C O M M E N T : S w a m p wallabies have inhabited this site since the late
1970s.

5.3.3. Whispering Gallery Dunmore/Locking Hill
L O C A T I O N : Approximately 2.5 k m south east of Albion Park Rail
A R E A O F SITE: Approximately 300 ha
D I S T A N C E T O N E A R E S T ISOLATE: 0.75 k m
A R E A O F ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: Last century
T O P O G R A P H Y : Southern and eastern edge of a rnge of hills with streams flowing
eastward.
G E O L O G Y : Gerringong volcanics
V E G E T A T I O N : Dry/subtropical rainforest tending to subtropical rainforest, contained
wholly within the cliff-rimmed canyon carved out of a volcanic rock. The mouth
of the canyon is closed off by lantana. There is an abundance of ground ferns,
epiphytes and lithophytes. Large vines are well represented. The slopes are very
steep and stony. Typical species include: deciduous fig (Ficus superba),
pigeonberry ash (Elaeocarpus kirtonii), giant stinging tree (Dendrocnide excelsa),
cabbage tree palm (Livistona australis), coachwood (Ceratopetalum apetalum),
lillypilly (Acmena smithii), pine plum (Podocarpus elatus).
M A M M A L SPECIES R E C O R D E D : The native species recorded were:
1. Echidna Tachyglossus aculeatus
2. Spotted-tailed Quoll Dasyurus maculatus
3. Brown Antechinus Antechinus stuartii
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4. Long-nosed Bandicoot Perameles nasuta
5. C o m m o n Ringtail Possum Pseudocheirus peregrinus
6. Short-eared Possum Trichosurus caninus
7. Swamp Wallaby Wallabia bicolor
8. Bush Rat Rattus fuscipes.
The introduced species were:
1. Rabbit Oryctolagus cuniculus
2. Fox Vulpes vulpes
3. Feral Cat Felis catus.
SIGNIFICANT C O M M E N T : The swamp wallaby has inhabited the site since the late
1970s. Species now extinct is the Red-necked Pademelon,77zy0ga/e thetis.

5.3.4 Albion Park
L O C A T I O N : Approximately 6 k m west of Albion Park
A R E A O F SITE: Approximately 3 ha
D I S T A N C E T O N E A R E S T ISOLATE: 0.2km
A R E A O F ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: About 80 years
T O P O G R A P H Y : Base of hill on southern side
G E O L O G Y : Gerringong Volcanics
V E G E T A T I O N : Dry/subtropical rainforest with a ground cover of ferns and spiny
shrubs. Typical species include: lillypilly (Acmena smithii), brown bush
(Pennantia cunninghamii), featherwood (Polyosma cunninghamii), whalebone
tree (Streblus brunonianus ), red-fruited olive plum (Cassine australis), orange
thorn (Citriobatus multiflorus), Cockspure thom (Madura cochinchinensis).
M A M M A L SPECIES R E C O R D E D : The native species recorded were:
1. Echidna Tachyglossus aculeatus
2: Spotted-tailed Quoll Dasyurus maculatus
3. Bornw Antechinus Antechinus stuartii
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4. Long-nosed Bandicoot Perameles nasuta
5. C o m m o n Ringtail Possum Pseudocheirus peregrinus
6. Bush RaX Rattus fuscipes.
The introduced species were:
1. Rabbit Oryctolagus cuniculus
2. Fox Vulpes vulpes.
SIGNIFICANT C O M M E N T : The Echidna and Spotted-tailed Quoll appear to be
visitors. The ground dwelling species are in low numbers.

5.3.5 Gooseberry Island/Hooka Island
L O C A T I O N : In Lake Illawarra
A R E A O F SITE: 7 ha
D I S T A N C E T O N E A R E S T ISOLATE: Substantial
A R E A O F ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: Several thousand years
T O P O G R A P H Y : T w o small islands
G E O L O G Y : Gerringong volcanics
V E G E T A T I O N : Hooka Island is smaller than Gooseberry Island. Both islands are
covered with dry/subtropical rainforest and littoral forest. Typical species include:
dry/subtropical rainforest - Morton Bay fig (Ficus macrophylla ), deciduous fig
(F. superba), giant stinging tree (Dendrocnide excelsa.); on Hooka Island, also
flame tree, (Brttchychiton acerifolium.); littoral forest - swampoak (Casuarina
glauca.), swamplily (Crinum pedunculatum) and scablite (Suaeda australis).
M A M M A L SPECIES R E C O R D E D : There were no native species.
The introduced species were:
1. Black Rat Rattus rattus
2. House Mouse Mus musculus.
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5.4

Isolates in Rainforest Slopes/Tablelands (Fig. 5.4 and Table 5.4)

5.4.1 Tongarra Creek Headwaters
LOCATION: Approximately 4 km east of Robertson AREA OF SITE: 25 ha
DISTANCE TO NEAREST ISOLATE: 30 metres
AREA OF ADJOINING BUSHLAND: 0
DATE OF ISOLATION: Unknown; of recent origin
TOPOGRAPHY: Greater part is headwaters of stream
GEOLOGY: Wianamatta Shales

VEGETATION: Cool temperate rainforest which has suffered damage to the understory
away from the creeks, due to grazing. Fern ground cover is well developed where
grazing access is restricted. Typical species along the creek include: Coachwood
(Ceratopetalum apetalum), plumwood (Eucryphia moorei), rough tree fern,
(Cyathea australis), soft tree fern (Dicksonia antarctica.). Away from the creek
, are sassafras (Doryphora sassafras), lillypilly (Acmena smithii) and blackwood
(Acacia melanoxylon).
MAMMAL SPECIES RECORDED: The native species were:
1. Echidna Tackyglossus aculeatus
2. Spotted-tailed Quoll Dasyurus maculatus
3. Brown Antechinus Antechinus stuartii
4. Long-nosed Bandicoot Perameles nasuta
5. Wombat Vombatus ursinus
6. Common Ringtail Possum Pseudocheirus peregrinus
7. Mountain Brushtail Trichosurus caninus
8. Swamp Wallaby Wallabia bicolor
9. Bush Rat Rattus fuscipes
The introduced species were:
1. Rabbit Oryctolagus cuniculus
2. Fox Vulpes vulpes
3. Feral Cat Felis catus.
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5.4.2 Robertson Nature Reserve
LOCATTON:Approximately 0.5 k m south of Robertson
A R E A O F SITE: 5 ha
DISTANCE T O N E A R E S T ISOLATE: 1.75 k m
A R E A O F ADJOINING B U S H L A N D : 0
D A T E O F ISOLATION: Last century
T O P O G R A P H Y : Slight slope
G E O L O G Y : Wianamatta shales
V E G E T A T I O N : Cool temperate rainforest with well developed ground stratum of
ferns, vines and shrubs. Typical species include: Coachwood (Ceratopetalum

apetalum), Sassafras (Doryphora sassafras), lillypilly (Acmena smithii), po
wood (Quintinia sieberi), blackwood (Acacia melanoxylon.).
M A M M A L SPECIES R E C O R D E D : The native species recorded were:
1. Echidna Tachyglossus aculeatus
2. Wombat Vombatus ursinus
3. Common Ringtail Possum Pseudocheirus peregrinus
4. Swamp Wallaby Wallabia bicolor
5. Bush Rat Rattus fuscipes.
The introduced species was: Fox Vulpes vulpes.
SIGNIFICANT C O M M E N T : The wombat and swamp wallaby are visitors only. The
swamp rat was recorded in 1968 but not in 1986.

5.4.3 Saddleback Foothills
LOCATION: Approximately 0.75 k m south west of Kiama
A R E A O F SITE: 50 ha plus 30 ha of Lantana and scattered trees
DISTANCE T O N E A R E S T ISOLATE: 100 m
D A T E O F ISOLATION: Last century
T O P O G R A P H Y : Headwaters and steep slopes of the streams therein
G E O L O G Y : Gerringong volcanics
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V E G E T A T I O N : Dry/subtropical rainforest established on volcanic soil on very steep
rockly slope. Little ground cover. Species include: red cedar (Toona australis),
deciduousfig(Ficus superba), giant stinging tree (Dendrocnide excelsd).
M A M M A L SPECIES R E C O R D E D : The native species recorded were:
1. Echidna Tachyglossus aculeatus
2. Spotted-tailed Quoll Dasyurus maculatus
3. Brown Antechinus Antechinus stuartii
4. Long-nosed Bandicoot Perameles nasuta
5. C o m m o n Ringtail Possum Pseudocfieirus peregrinus
6. Mountain Brushtail Possum Trichosurus caninus
7. S w a m p Wallaby Wallabia bicolor
8. Bush Rat Rattus fuscipes.
The introduced species recorded were:
1. Fox Vulpes vulpes
2. Feral Cat Felis catus.
S I G N I F I C A N T C O M M E N T : Species locally extinct was the Red-neck Pademelon
Thylogale thetis.
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5.5 Isolates on Tablelands R i m (Fig. 5.5 and Table 5.5)
5.5.1 Black Ash Nature Reserve
L O C A T I O N : Approximately 6 k m west of Berry
A R E A O F SITE: 89 ha
T O T A L A R E A O F B U S H L A N D I N C L U D I N G SITE: 440 ha
D A T E O F ISOLATION: Last century
T O P O G R A P H Y : Sandstone Plateau surrounded by cliffs
G E O L O G Y : Tertiary volcanics included in Hawkesbury Sandstone
V E G E T A T I O N : This is a plateau isolated from the main plateau with varied plant
communities. The plateau contains woodland, closed scrub, open heathland and
graminoid heathland. The escarpment slopes contain tall open forest with patches
of warm temperate rainforest. In sheltered gullies, subtropical rainforest is found,
with a wide variety of tree species and an abundance of tree ferns, ground fems
and the large epiphytic birds-nest fern, Asplenium australiasicum.. Typical plants
include: subtropical rainforest - giant stinging tree (Dendrocnide excelsa ),
coachwood (Ceratopetalum apetalum), sassafras (Doryphora sassafras), cabbage
tree palm (Livistona australis.)', warm temperate rainforest - coachwood, sassafras
and lillypilly (Acmena smithii.); tall open forest- brown barrel (Eucalyptus
fastigata), blackwood (Acacia melanoxylon); woodland - the dominant tree is
silvertop ash (Eucalyptus sieberi); closed scrub - scented paperbark (Melaleuca
squarrosa), pouched coral fern (Gleichenia dicarpa); open heathland - parrot pea
(Dillwynia spp), woolly titree (Leptospermum lanigerum); graminoid sedgeland swamp banksia (Banksia paludosa), flax-leafed heath-myrtle (Baeckea linifolia),
Christmas bell (Blanafordia nobilis).
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M A M M A L SPECIES RECORDED: The native species recorded were:
1. Echidna Tackyglossus aculeatus
2. Spotted-tailed Quoll Dasyurus maculatus
3. Brown Antechinus Antechinus stuartii
4. Long-nosed Bandicoot Perameles nasuta
5. Wombat Vombatus ursinus
6. Common Ringtail Possum Pseudocheirus peregrinus
7. Greater Glider Petauroides volans
8. Sugar Glider Petaurus breviceps
9. Mountain Brushtail Possum Trichosurus caninus
10. Common Wallaroo Macropus robustus
11. Swamp Walllaby Wallabia bicolor
12. Bush Rat Rattus fuscipes
The introduced species were:
1. Rabbit Oryctolagus cuniculus
2. Fox Vulpes vulpes
SIGNIFICANT C O M M E N T : The bushland has increased by secondary growth.

5.5.2 Devil's Glen Nature Reserve
LOCATION: Approximately 7 k m west of Berry
A R E A O F SITE: 38 ha
T O T A L A R E A O F B U S H L A N D INCLUDING SITE: 440 ha
D A T E O F ISOLATION: Last century for entire block
T O P O G R A P H Y : Side of a large deep gully below a cliff and steep rim
G E O L O G Y : Tertiary volcanics capped by Hawkesbury Sandstone
VEGETATION: A canyon with very difficult access because of the cliff-rim. It contains
subtropical rainforest tending to warm temperate rainforest. Typical species

include:pigeonberry ash, (Elaeocarpus kirtonii ), red cedar (Toona australis),
small-leafed fig (Ficus obliqua), giant stinging tree (Dendrocnide excelsa).
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M A M M A L SPECIES R E C O R D E D : The native species recorded were:
1. Echidna Tachyglossus aculeatus
2. Brown Antechinus Antechinus stuartii
3. Long-nosed Bandicoot Perameles nasuta
4. W o m b a t Vombatus ursinus
5. C o m m o n Ringtail Possum Pseudocheirus peregrinus
6. Mountain Brushtail Possum Trichosurus caninus
7. S w a m p Wallaby Wallabia bicolor
8. Bush Rat Rattus fuscipes
SIGNIFICANT C O M M E N T : Access to and movement on the Reserve is difficult due
to the steepness of slope.

5.5.3 Rodway Nature Reserve
L O C A T I O N : Approximately 5 k m north west of Berry
A R E A O F SITE: 83 ha
T O T A L A R E A O F B U S H L A N D I N C L U D I N G SITE: 380 ha
D A T E O F ISOLATION: Last century
T O P O G R A P H Y : Sandstone plateau surrounded by cliffs
G E O L O G Y : Tertiary volcanics included in Hawkesbury Sandstone
V E G E T A T I O N : This plateau isolate has three plant communities: open forest on the
plateau top, tall open forest on the steep slopes and, on volcanic soil at the base,
is a patch of poorly defined warm temperate rainforest with tree ferns. Typical
species: open forest - silvertop ash (Eucalyptus sieberi ), bloodwood (Eucalyptus
gummifera); tall open forest - brown barrel (E.fastigata ), Eucalyptus obliqua ;
rainforest trees - lillypilly (Acmena smithii ), native mulberry (Hedycarya
angustifolia ), sassafras (Doryphora sassafras ), native laurel (Cryptocarya
glaucescens).
M A M M A L SPECIES R E C O R D E D : The native species were:
1. Echidna Tachyglossus aculeatus
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2. Spotted-tailed Quoll Dasyurus maculatus
3. Brown Antechinus Antechinus stuartii
4. Long-nosed Bandicoot Perameles nasuta
5. W o m b a t Vombatus ursinus
6. C o m m o n Ringtail Possum Pseudocheirus peregrinus
7. Greater Glider Petauroides volans
8. Sugar Glider Petaurus breviceps
9. Mountain Brushtail Possum Trichorsrus caninus
10. Long-nosed Potoroo Potorous tridactylus
11. Red-necked Wallaby Macropus rufogriseus
12. S w a m p Wallaby Wallabia bicolor
13. Bush Rat Rattus fuscipes.
The introduced species was: Fox Vulpes vulpes.
S I G N I F I C A N T C O M M E N T : Secondary regrowth after clearing has greatly increased
the size of the bushland in this site over the past 50 years.
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5.6 Sites that are Part of Larger Wholes (Fig. 5.6 and Table 5.6)
5.6.1 Culhurra
L O C A T I O N : Approximately 14 k m south east of Nowra
A R E A O F SITE: 500 ha T O T A L A R E A O F B U S H L A N D I N C L U D I N G SITE: Vast
D I S T A N C E T O N E A R E S T ISOLATE: N/A
A R E A O F ADJOINING B U S H L A N D : Vast
T O P O G R A P H Y : Undulating
G E O L O G Y : Wandrawandian Siltstone and Conjola Formation
V E G E T A T I O N : The site of made up of open forest. Typical species include: blackbutt
(Eucalyptus pilularis), bloodwood (E. gummifera), woollybutt (E.longifolia),
scribbly gum (E. racemosa).
M A M M A L SPECIES R E C O R D E D : The native species recorded were:
1. Echidna Tachyglossus aculeatus
2. Brown Antechinus Antechinus stuartii
3. Long-nosed Bandicoot Permeles nasuta
4. C o m m o n Ringtail Possum Pseudocheirus peregrinus
5. Greater Glider Petauroides volans
6. Sugar Glider Petaurus breviceps
7. Squirrel Glider Petaurus norfolcensis
8. C o m m o n Brushtail Possum Trichosurus vulpecula
9. Red-necked Wallaby Macropus rufogriseus
10. Eastern Grey Kangaroo Macropus giganteus
11. Swamp Wallaby Wallabia bicolor
12. Bush Rat Rattus fuscipes.
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The introduced species were:
1. Black Rat Rattus rattus
2. House Mouse Mus musculus
3. Rabbit Oryctolagus cuniculus
4. Fox Vulpes vulpes
5. Feral Cat Felis catus.

5.6.2 Saddleback Mountain
L O C A T I O N : Approximately 7 k m south west of Kiama
A R E A O F SITE: Approximately 100 ha
T O T A L A R E A O F B U S H L A N D I N C L U D I N G SITE: Vast
T O P O G R A P H Y : Sides of mountain spur
G E O L O G Y : Tertiary volcanics
V E G E T A T I O N : The vegetation is unusual in that the topography gives enough rain to
create rainforest over the exposed cap. The communities are dry/subtropical
rainforest grading to warm temperate rainforest on the exposed cap and tall open
forest. Typical species include: tall open forest - white-topped box (Eucalyptus
quadrangulata), brown barrel (E.fastlgata), turpentine (Syncarpia glomulifera);
w a r m temperate rainforest - sassafras (Doryphora sassafras), coachwood
(Ceratopetalum apetalum), lilly pilly (Acmena smithii), creeping shield fern
(Lastreopsis microsora); dry/subtropical rainforest - small-leafed fig (Ficus
obliqua), bully g u m (Litsea reticulata), socketwood (Daphnandra micrantha),
brown beech (Pennantia cunninghamii), black apple (Planchonella australis.).
M A M M A L SPECIES R E C O R D E D : The native species were:
1. Echidna Tachyglossus aculeatus
2. Spotted-tailed Quoll Dasyurus maculatus
3. Brown Antechinus Antechinus stuartii
4. Long-nosed Bandicoot Perameles nasuta
5. W o m b a t Vombatus ursinus
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6. C o m m o n Ringtail Possum Pseudocheirus peregrinus
7. Mountain Brushtail Possum Trichosurus caninus
8. Red-necked Pademelon Thylogale thetis
9. S w a m p Wallaby Wallabia bicolor
10. Bush Rat Rattus fuscipes.
The introduced species recorded were:
1. Rabbit Oryctolagus cuniculus
2. Fox Vulpes vulpes.
SIGNIFICANT C O M M E N T : Lantana is widespread in parts.

5.6.3 Morton National Park
L O C A T I O N : Western Kangaroo Valley
A R E A O F SITE: 13,000 ha
T O T A L A R E A O F B U S H L A N D I N C L U D I N G SITE: Vast
A R E A O F A D J O I N I N G B U S H L A N D : Vast
T O P O G R A P H Y : Varied terrain including undulating country with gullies, cliffs and
overhangs.
G E O L O G Y : Wandrawandian siltstone and Conjola formation. Devonian undifferentiated sandstone and conglomerates. Berry Formation of siltstone, shale and sandstone.
V E G E T A T I O N : O n the plateau, the following plant communities are found: open
forest, woodland, open heathland, graminoid heathland, sedgeland. The deep
valleys support: tall open forest, subtropical rainforest, warm temperate rainforest
on escarpment. Typical species are as in other similar communities.
M A M M A L SPECIES R E C O R D E D : The native species were:
1. Echidna Tachyglossus aculeatus
2. Spotted-tailed Quoll Dasyurus maculatus
3. -Brown Antechinus Antechinus stuartii
4. Dusky Antechinus Antechinus swainsonii
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5. Long-nosed Bandicoot Perameles nasuta
6. W o m b a t Vombatus ursinus
7. C o m m o n Ringtail Possum Pseudocheirus peregrinus
8. Greater Glider Petauroides volans
9. Yellow-bellied Glider Petaurus australis
10. Sugar Glider Petaurus brevicpes
11. Squirrel Glider Petaurus norfolcensis
12. C o m m o n Brushtail Possum Trichosurus vulpecula
13. Mountain Brushtail Possum Trichosurus caninus
14. Eastern Pigmy Possum Cercartetus nanus
15. Feathertail Glider Acrobates pygmaeus
16. Long-nosed Potoroo Potorous tridactylus
17. Brush-tailed Rock Wallaby Petrogalepenicillata
18. Red-necked Pademelon Thylogale thetis
19. Parma Wallaby Macropus parma
20. Red-necked Wallaby Macropus rufogriseus
21. Eastern Grey Kangaroo Macropus giganteus
22. C o m m o n Wallaroo Macropus robustus
23. S w a m p Wallaby Wallabia bicolor
24. Water Rat Hydromys chrysogaster
25. Bush Rax Rattus fuscipes
26. S w a m p Rat Rattus lutreolus.
The introduced species were:
1. House Mouse Mus musculus
2. Rabbit Oryctolagus cuniculus
3. Dingo Canis familiaris dingo
4. Fox Vulpes vulpes
5. Feral Cat Felis catus
6. Feral Goat Capra hircus.
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SIGNIFICANT C O M M E N T : The area is part of a vast whole and some species, such
as the koala, are gone. Other species will remain due to being part of a large
whole.

5.6.4 Red Rocks Nature Reserve
LOCATION: Approximately 13 k m west of Berry
A R E A O F SITE: 848 ha
T O T A L A R E A O F B U S H L A N D INCLUDING SITE: Vast
A R E A O F ADJOINING B U S H L A N D : Vast
T O P O G R A P H Y : Sandstone plateau and slopes
G E O L O G Y : Hawkesbury Sandstone capping and Illawarra Coalmeasures slopes.
V E G E T A T I O N : The following communities exist: open heathland, graminoid heathland, sedgeland, woodland on poorly drained areas, open forest on drier ridges
and tall open forest on some slopes. The typical species are: woodland - scribbly
gum (Eucalyptus haemastoma), Bloodwood (E. gummifera), silvertop ash
(Eucalyptus sieberi); open heathland - parrot pea (Dillwynia spp. and Aotus
spp.), woolly titree (Leptospermum lanigerum), cone sticks (Petrophile
pedunculata); graminoid heathland - grasstree (Xanthorrhoea spp.), Epacris spp.,
sedge (Baumea spp.); sedgeland - pink heath (Springelia incurnata ), pouched
coral fern (Gleichenia dicarpa) and Leptocarpus spp.; open forest - silvertop ash,
(Eucalyptus sieberi), old man banksia (Banksia serrata); tall open forest messmate stringybark (E. obliqua), mountain greyash (E. cypellocarpa),
turpentine (Syncarpia glomulifera).
M A M M A L SPECIES R E C O R D E D : The native species recorded were:
1. Echidna Tachyglossus aculeatus
2. Spotted-tailed Quoll Dasyurus maculatus
3. Brown Antechinus Antechinus stuartii
4. Long-nosed Bandicoot Perameles nasuta
5. Wombat Vombatus ursinus
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6. C o m m o n Ringtail Possum Pseudocheirus peregrinus
7. Greater Glider Petauroides volans
8. Sugar Glider Petaurus breviceps
9. Feathertail Glider Acrobates pygmaeus
10. Brush-tailed Rock Wallaby Petrogale penicillata
11. Red-necked Wallaby Macropus rufogriseus
12. C o m m o n Wallaroo Macropus robustus
13. Swamp Wallaby Wallabia bicolor
14. Bush Rax Rattus fuscipes.
The introduced species recorded were:
1. Rabbit Oryctolagus cuniculus
2. Dingo Canis familiaris dingo
3. Fox Vulpes vulpes.
SIGNIFICANT C O M M E N T : Because Red Rocks is part of a large whole, the area is
fairly rich in species.

5.6.5 Budderoo National Park
L O C A T I O N : Approximately 4 k m west of Jamberoo
A R E A O F SITE: 5,900 ha
T O T A L A R E A O F B U S H L A N D I N C L U D I N G SITE: Vast.
A R E A O F ADJOINING B U S H L A N D : Vast
T O P O G R A P H Y : Varied deep gully at Minnamurra Falls. Undulating tableland.
G E O L O G Y : Illawarra Coalmeasures, Hawkesbury Sandstone, Narrabeen Sandstone.
V E G E T A T I O N : Plant communities include: open heathland, graminoid heathland,
sedgeland, woodland and open forest. These communities are similar to related
ones on the Barren Grounds Nature Reserve (see 5.6.6, below).
M A M M A L SPECIES R E C O R D E D : The native species were:
1. Echidna Tachyglossus aculeatus
2. Spotted-tailed Quoll Dasyurus maculatus
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3. Brown Antechinus Antechinus stuartii
4. Dusky Antechinus Antechinus swainsonii
5. Long-nosed Bandicoot Perameles nasuta
6. Koala Phascolarctos cinereus
7. W o m b a t Vombatus ursinus
8. C o m m o n Ringtail Possum Pseudocheirus peregrinus
9. Greater Glider Petauroides volans
10. Sugar Glider Petaurus brevicpes
11. C o m m o n Brushtail Possum Trichosurus vulpecula
12. Mountain Brushtail Possum Trichosurus caninus
13. Eastern Pigmy Possum Cercartetus nanus
14. Long-nosed Potoroo Potorous tridactylus
15. Red-necked Pademelon Thylogale thetis
16. Red-necked Wallaby Macropus rufogriseus
17. C o m m o n Wallaroo Macropus robustus
18. S w a m p Wallaby Wallabia bicolor
19. Bush Rat Rattus fuscipes
20. S w a m p Rat Rattus lutreolus
The introduced species were:
1. House Mouse Mus musculus
2. Dingo Canis familiaris dingo
3. Fox Vulpes vulpes
4. Feral Goat Capra hircus.
SIGNIFICANT C O M M E N T :

The Red-necked Pademelon is not as c o m m o n as

previously and has declined significantly in parts. Recently extinct: Eastern Quoll
Dasyurus viverrinus.

5.6.6 Barren Grounds Nature Reserve
L O C A T I O N : Approximately 4 k m south west of Jamberoo
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A R E A O F SITE: 1,962 ha
T O T A L A R E A O F B U S H L A N D INCLUDING SITE: Vast
A R E A O F ADJOINING B U S H L A N D : Vast
T O P O G R A P H Y : Undulating tablelands. Small area below cliffs.
G E O L O G Y : Hawkesbury Sandstone, Narrabeen Sandstone and Illawarra Coalmeasures/
V E G E T A T I O N : On the plateau the plant communities include: woodland, open
heathland, graminoid heathland, sedgeland, open forest. On the escarpment, the
communities include: tall open forest and warm temperate rainforest with
subtropical rainforst in deep, well- protected, wet valleys. The typical species are:
woodland - bloodwood (Eucalyptus gummifera), mallee (E. dendromorpha);

open heathland - sweet wattle (Acacia suaveolens), juniper wattle (A. ulicifoli

Aotus ericoides, Kiama bossia (Bossiaea kiamensis), bearded heath (Leucopug

lanceolatus), parrot pea (Dillwyniafloribunaa); graminoid heathland - coral hea

(Epacris microphylla), pinch titree (Leptospermum rotundifolium ), Christma

bell (Blandfordia nobilis), bloodroot (Haemodorum sp.), fringe lily (Thysanotus
spp.), grasses and sedges; sedgeland - vanilla lily (Sowerbaea juncea) sedges and
Restionaceae; open forest - silvertop ash (Eucalyptus sieberi), bloodwood (E.

gummifera); tall open forest- gully gum, (E. smithii), brown barrel (E.fastigata
turpentine (Syncarpia glomulifera); warm temperate forest - coachwood

(Ceratopetalum apetalum), Sassafras (Doryphora sassafras); subtropical rainfor

- red cedar (Toona australis), pigeonberry ash (Elaeocarpus kirtonii), giant
stinging tree (Dendrocnide excelsa).
M A M M A L SPECIES R E C O R D E D : The native species were:
1. Echidna Tachyglossus aculeatus
2. Spotted-tailed Quoll Dasyurus maculatus
3. Brown Antechinus Antechinus stuartii
4. Dusky Antechinus Antechinus swainsonii
5. Long-nosed Bandicoot Perameles nasuta

6. Wombat Vombatus ursinus
7. Common Ringtail Possum Pseudocheirus peregrinus
8. Greater Glider Petauroides volans
9. Sugar Glider Petaurus breviceps
10. Common Brushtail Possum Trichosurus vulpecula
12. Eastern Pigmy Possum Cercartetus nanus
13. Feathertail Glider Acrobates pyugmaeus
14. Long-nosed Potoroo Potorous tridactylus
15. Red-necked Pademelon Thylogale thetis
16. Red-necked Wallaby Macropus rufogriseus
17. Swamp Wallaby Wallabia bicolor
18. Water Rat Hydromys chrysogaster
19. Bush Rat Rattus fuscipes
20. Swamp Rat Rattus lutreolus
The introduced species were:
1. Black Rat Rattus rattus
2. House Mouse Mus musculus
3. Rabbit Oryctolagus cuniculus
4. Dingo Canis familiaris dingo
5. Fox Vulpes vulpes
6. Feral Goat Capra hircus

5.6.7 Macquarie Pass National Park
LOCATION: Approximately 5 k m north east of Robertson
A R E A O F SITE: 1,059 ha
T O T A L A R E A O F B U S H L A N D INCLUDING SITE: Vast
A R E A O F ADJOINING B U S H L A N D : Vast
T O P O G R A P H Y : Slopes of the Illawarra Range
G E O L O G Y : Illawarra Coalmeasures
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V E G E T A T I O N : From below the cliff, w a r m temperate rainforest surrounded by tall
open forest. Typical species are: w a r m temperate rainforest - coachwood
(Ceratopetalum apetalum), featherwood (Polyosma cunninghamii), lilly pilly
(Acmena smithii); tall open forest - brown barrel (Eucalyptus fastigata), turpentine
(Syncarpia glomulifera).
M A M M A L SPECIES R E C O R D E D : The native species recorded were:
1. Echidna Tachyglossus aculeatus
2. Spotted-tailed Quoll Dasyurus maculatus
3. Brown Antechinus Antechinus stuartii
4. Long-nosed Bandicoot Perameles nasuta
5. Koala Phascolarctos cinereus
6. W o m b a t Vombatus ursinus
7. C o m m o n Ringtail Possum Pseudocheirus peregrinus
8. Greater Glider Petauroides volans
9. Sugar Glider Petaurus breviceps
10. C o m m o n Brushtail Possum Trichosurus vulpecula
11. Mountain Brushtail Possum Trichosurus caninus
12. Long-nosed Potoroo Potorous tridactylus
13. Red-necked Pademelon Thylogale thetis
14. S w a m p Wallaby Wallabia bicolor
15. Bush Rat Rattus fuscipes
The introduced species were:
1. Black Rat Rattus rattus
2. Rabbit Oryctolagus cuniculus
3. Fox Vulpes vulpes
4. Feral Cat Felis catus
5. Rusa Deer Cervus timorensis
6. Feral Goat Capra hircus
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5.6.8 Metropolitan Water. Sewerage and Drainage Board Catchments
L O C A T I O N : West of northern Illawarra
A R E A O F SITE: 110,000 ha
A R E A O F A D J O I N I N G B U S H O L A N D : Substantial
D A T E O F I S O L A T I O N : Early 1980s, by roadways and railway line.
T O P O G R A P H Y : Very varied, from undulating tablelands to gullies, cliffs and gorges.
G E O L O G Y : Hawkesbury Sandstone predominates togetherwith Narrabeen Sandstone,
Wianamatta Shales and Tertiary volcanics.
V E G E T A T I O N : This area contains: open heathland, graminoid heathland, sedgeland,
woodland, tall open forest, open forest, w a r m temperate rainforest. More
information is found in Robinson (1986).
M A M M A L SPECIES R E C O R D E D : The native species recorded were:
1. Echidna Tachyglossus aculeatus
2. Spotted-tailed Quoll Dasyurus maculatus
3. Eastern Quoll Dasyurus viverrinus
4. Brown Antechinus Antechinus stuartii
5. Dusky Antechinus Antechinus swainsonii
6. C o m m o n Dunnart Sminthopsis murina
7. Long-nosed Bandicoot Perameles nasuta
.8. Koala Phascolarctos cinereus
9. W o m b a t Vombatus ursinus
10. C o m m o n Ringtail Possum Pseudocheirus peregrinus
11. Greater Glider Petauroides volans
12. Yellow-bellied Glider Petaurus australis
13. Sugar Glider Petaurus breviceps
14. Squirrel Glider Petaurus norfolcensis
15. C o m m o n Brushtail Possum Tricfiosurus vulpecula
16. Mountain Brushtail Possum Trichosurus caninus
17. Eastern Pigmy Possum Cercartetus nanus
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18. Feathertail Glider Acrobates pygmaeus
19. Long-nosed Potoroo Potorous tridactytlus
20. Brush-tailed Rock Wallaby Petrogale penicillata
21. Red-necked Pademelon Thylogale thetis
22. Parma Wallaby Macropus parma
23. Red-necked Wallaby Macropus rufogriseus
2A. Eastern Grey Kangaroo Macropus giganteus
25. C o m m o n Wallaroo Macropus robustus
26. S w a m p Wallaby Wallabia bicolor
27. Water Rat Hydromys chrysogaster
28. Bush Rat Rattus fuscipes
29. S w a m p Rat Rattus lutreolus
The introduced species were:
1. Black Rat Rattus rattus
2. House Mouse Mus musculus
3. Rabbit Oryctolagus cuniculus
4. Dingo Canis familiaris dingo
5. Fox Vulpes vulpes
6. Feral Cat Felis cams
7. Fedal Pig Sus scrofa
8. Rusa Deer Cervus timorensis
9. Feral cow Bos taurus
10. Feral Goat Capra hircus
S I G N I F I C A N T C O M M E N T : The Eastern Quoll and Yellow-bellied Glider appear to be
extinct. The Brush-tailed Rock Wallaby is almost extinct, since about 1950.

5.6.9 Mt. Keira Scout Camp
L O C A T I O N : Approximately 1.5 k m from the edge of urbanisation
A R E A O F SITE: About 100 ha
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T O T A L A R E A O F B U S H L A N D I N C L U D I N G SITE: Substantial
T O P O G R A P H Y : Flats and steep hillsides
G E O L O G Y : Illawarra Coalmeasures
V E G E T A T I O N : W a r m temperate rainforest with subtropical rainforest elements with
tall open forest as well. Species include: w a r m temperate rainforest - Morton Bay
fig (Ficus macrophylla ), giant stinging tree (Dendronide excelsa), brown beech
(Pennantia cunninghamii), maiden's blush (Sloanea australis), coachwood
(Ceratopetalum apetulum ), sassafras (Doryphora sassafras), lilly pilly (Acmena
smithii); tall open forest - turpentine (Syncarpia glorulifera), gully g u m
(Eucalyptus smithii), Sydney blue g u m (E. saligna).
M A M M A L SPECIES R E C O R D E D : The native species were:
1. Platypus Ornithorhynchus anatinus
2. Echidna Tachyglossus aculeatus
3. Spotted-tailed Quoll Dasyurus maculatus
4. Brown Antechinus Antechinus stuartii
5. Dusky Antechinus Antechinus swainsonii
6. White-footed Dunnart Sminthopsis leucopus
7. Long-nosed Bandicoot Perameles nasuta
8. C o m m o n Raintail Possum Pseudocheirus peregrinus
9. Sugar Glider Petaurus breviceps
10. Mountain Brushtail Possum Trichosurus caninus
11. S w a m p Wallaby Wallabia bicolor
12. Bush Rat Rattus fuscipes
13. S w a m p Rat Rattus lutreolus.
The introduced species was: Fox Vulpes vulpes.
S I G N I F I C A N T C O M M E N T : The Red-necked Pademelon, Thylogale thetis, is extinct
from this area.
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5.6.10 Roval/Heathcote National Park
L O C A T I O N : South eastern edge of Sydney urban area
A R E A O F SITE: 17,163 ha
T O T A L A R E A O F B U S H L A N D I N C L U D I N G SITE: 19,000+ha
T O P O G R A P H Y : Undulating plateau with gullies
G E O L O G Y : Hawkesbury Sandstone predominates with Narrabeen Sandstone and
Wianamatta Shales.
V E G E T A T I O N : This site contains closed scrub, closed heathland, and littoral rainforest
near the sea coast. The plateau contains open heathland, graminoid heathlands,
sedgeland, woodland and open forest. Tall open forest is found on the slopes of
the valleys. In favourable locations, warm temperate rainforest and subtropical
rainforest have developed.
M A M M A L SPECIES R E C O R D E D : The native species recorded were:
1. Platypus Ornithorhynchus anatinus
2. Brown Antechinus Antechinus stuartii
3. Dusky Antechinus Antechinus swainsonii
4. C o m m o n Dunnart Sminthopsis murina
5. Long-nosed Bandicoot Perameles nasuta
6. Koala Phascolarctos cinereus
7. W o m b a t Vombatus ursinus
8. C o m m o n Ringtail Possum Pseudocheirus peregrinus
9. Greater Glider Petaurus breviceps
10. C o m m o n Brushtail Possum Trichosurus vulpecula
11. Mountain Brushtail Possum Trichosurus caninus
12. Eastern Pigmy Possum Cercartetus nanus
13. Feathertail Glider Acrobates pygmaeus
14. Long-nosed Potoroo Potorous tridactylus
15. Red-necked Pademelon Thylogale thetis
16. Red-necked Wallaby Macropus rufogriseus
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17. Eastern Grey Kangaroo Macropus giganteus
18. S w a m p Wallaby Wallabia bicolor
19. N e w Holland Mouse Pseudomys novaehollandiae
20. Bush Rat Rattus fuscipes
21. S w a m p Rat Rattus lutreolus
The introduced species were:
1. House Mouse Mus musculus
2. Rabbit Oryctolagus cuniculus
3. Fox Vulpes vulpes
4. Feral Cat Felis cams
5. Fallow Deer D a m a dama
6. Rusa Deer Cervus timorensis
S I G N I F I C A N T C O M M E N T : The species now extinct appear to be: Spotted-tailed
Quoll, Eastern Quoll, Yellow-bellied Glider, C o m m o n Wallaroo and Dingo.

5.7 Discussion
It is difficult to draw general patterns and conclusions from the large amount of
information in the foregoing sections. I point here to what I consider to be the most
important features of the data. These will be used in the following chapter (Chapter 6)
to develop a line of argument for conservation of the mammals of the region.
Firstly, it is quite clear that the study sites which supported the highest species
diversity of mammals were those that were contained within large, continuous tracts of
vegetation; i.e. those described in 5.6, above. With the exception of Culburra (5.6.1),
which is south of the Shoalhaven River, these are all escarpment/tablelands sites. They
all support a diversity of vegetation types, due partially to the topography. N o coastal
plain sites of similar extent are any longer in existence, to permit comparison.
However, it is doubtful if any coastal plain site would ever have contained as much
vegetational and topographical heterogeneity per unit area to sustain as high a density of
species as the inland areas.
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Secondly, the coastal plain sites which do exist and were surveyed are mostly
small, well removed from other patches of similar vegetation and have been disturbed,
to a greater or lesser extent, during the past 200 years, particularly the past 50. In these
sites, both small area and close proximity to urban areas, factors which equate to
probability of disturbance, are related to low species diversity of native mammals, and a
good representation of introduced species.
Tables 5.7, 5.8 and 5.9 summarize information on areas of isolates and species
diversities for isolates with slight, intermediate and severe disturbance respectively. It is
clear that size and disturbance are factors which interact: most low-disturbance sites are
large. Nevertheless, these data show that the smallest, most highly disturbed isolates
support the poorest native m a m m a l fauna and the richest introduced fauna.

TABLE

5.7: C o m p a r i s o n

of species diversities in isolates of varying

area but which all have experienced little disturbance.

ISOLATE

A R E A (part of
whole)

Lake Conjola
Seven Mile Beach National Park

SPECIES
N
I

Environment

1200

12

6

Coastal

703

12

1

Coastal

Black Ash Nature Reserve

89

440

12

2

C/E

Devils Glen Nature Reserve

38

440

8

0

C

Rodway Nature Reserve

83

380

13

1

C/E

Berkeley Nature Reserve (2 islands)

7.5

0

2

C

Robertson Nature Reserve

5

5

1

c

L E G E N D : N - Native species; I - Introduced species; C - Closed forest; E - Eucalypt
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T A B L E 5.8: Species diversities for a number of isolates which have
experienced intermediate levels of disturbance.

ISOLATE

AREA
(ha)

SPECIES
N
I

Environment

Dunmore - Whispering Gallery

300

8

3

C,T,E

Dunmore - Flying Fox Gully

170

9

3

C,T

Gully below Saddleback

80

8

2

C

Bass Point

50

4

C,T,B

Head Tongarra Creek

25

3
9

3

C

2

4

1

C

Minnamurra Lane
L E G E N D : species:
- Native species
N
I
- Introduced species

environments:
C - Closed forest
T - Ti tree
E - Eucalypt
B - Banksia

T A B L E 5.9: Species diversities for a number of isolates which have
experienced severe levels of disturbance.

ISOLATE

AREA
(ha)

SPECIES
N
I

Environment

M t Coolangatta

400

7

4

E

Comerong Island

300

8

2

E,C

Blackbutt Forest

50

6

4

E

Parberry Estate

30

7

6

E,C

Yallah 1

30

4

4

E

Windang

15

1

4

E,T,B

Puckey's Estate

12

2

3

E,T,B

Yallah 2

5

4

3

E

Gwynneville

3

1

2

E

Albion Park

3

6

2

C

Keiraville

0.5

1

2

E

L E G E N D : As for Table 5.8.
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Several additional points arise from an analysis of the isolates.
1. Those small isolates close to large patches of bushland contain a substantially higher
number of species than those that are totally isolated, for an equivalent area (e.g.
Black Ash and R o d way Nature Reserves).
2. Those with a number of different environments contain a higher number than those
with few environments e.g. Parberry Estate.
It is clear that the isolated habitat fragments, which exist as reserves on the coastal
plain, can not n o w support all of the species that inhabited them when they were part of
a continuous vegetative cover. The results show that within the developed areas, only
one native species is n o w c o m m o n throughout the; Brushtail Possum,Trichorurus
vulpecula. This can be viewed as an urbanised species. The Long-nosed Bandicoot,
Perameles nasuta, was abundant throughout, until its numbers crashed about 1971.
Although its numbers have since increased in escarpment areas, it appears that it has
been unable to recolonise many of its former coastal sites. The Echidna, Tachyglossus
aculeatus, is nowhere near as c o m m o n in the built up areas as it was, and the Ringtail
Possum Pseudocheirus peregrinus is likewise disappearing from developed areas.
Sugar Gliders, Petaurus breviceps, occurrences continue in bushland until homes
encroach on their pockets of bushland. The m a m m a l "survivors" generally are:
1. Echidna
2. Long-nosed bandicoot
3. Ringtail possum
4. Sugar glider
5. Brushtail possum.
The Bush Rat survives in bushland pockets where native ferns remain until
development renders the remnant too small or alters it to too great a degree.
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CHAPTER 6: THE CONSERVATION OF M A M M A L S IN THE
STUDY REGION
It is appropriate to start by considering the ideal situation for conservation of mammals
in the study region, as if w e were able to design a single regional park, with
conservation of terrestrial m a m m a l s as an objective. The effectiveness of the more
realistic alternatives available can then be judged against this "ideal" background, using
the lessons gained from the knowledge of what has happened to the m a m m a l fauna of
the coastal plain reserves presented in previous chapters. This chapter therefore
discusses the following:
a) the hypothetical question of a regional park able to sustain populations of all
species;
b) the effectiveness of a well-chosen series of smaller parks or reserves;
c) the effectiveness of parks or reserves joined together by a series of adequate
faunal corridors, as outlined by Robinson (1977).

6.1 A "Regional Park"
The appropriateness of defining the Illawarra as a "natural region" was discussed in
Chapter 2. Chapters 3, 4 and 5 have described the vegetation of this region and both
the overall m a m m a l fauna and also the fauna as it is distributed among remnant
vegetation. H o w would a single, ideal "regional park" be designed, so as to conserve
the diversity of m a m m a l s present in the region? Is there currently a single area which
could be considered adequate as a reserve for conservation in perpetuity of the whole
regional m a m m a l fauna?
The only three areas large enough and continuous enough to have the the potential
to act as a regional park are: (i) the Water Board Catchments, (ii) Royal National Park,
Heathcote, and (iii) Morton National Park.
The major considerations, as outlined earlier (Chapter 1), are firstly to attempt to
increase the m i n i m u m number of individuals of a species to at least 500 (Franklin,
1980; Frankel and Soule, 1981), although a m i n i m u m of 1,000 under any

125
circumstances appears to be more appropriate (Tyndale-Biscoe and Calaby, 1975;
C r o w and Kimura, 1970). Secondly, a reserve must be large and diverse enough in
vegetation and topography to sustain these viable population sizes of all co-occurring
species. Thirdly, all representatives of a single habitat type within a reserve must not be
susceptible to disturbance, for example by fire, at one time. It is important to note that
land "islands", in contrast to real islands, are subjected to: (a) constant pressures from
predators, including introduced carnivores, especially on smaller m a m m a l s ;
(b) infiltration by exotic plants; and (c) pressures from humans, including greater risk
of disturbance, especially by fire.

6.1.1 Water Board Catchments
The catchment areas of the Metropolitan Water Board currently support all of the native
species recorded for the region, except for the White-footed Dunnart Sminthopsis
leucopus

and the N e w Holland M o u s e Pseudomys

novaehollandiae. Even these

species could currently inhabit the catchments undetected, as there are still large tracts
of inaccessible bushland. Sminthopsis leucopus has been recorded within a kilometre
of the boundaries of M t . Keira, to the east of the catchments, and

Pseudomys

novaehollandiae within about 5 k m of Woronora catchment within what appears to be
a fairly similar environment. The Yellow-bellied Glider, Petaurus australis, has not
been recorded in the catchments for m a n y years but might still be found in some of the
large tracts of bushland. T o achieve a viable regional park comprising this area, I
consider that the following additions would be necessary:
T h e eastern escarpment of the Illawarra Ranges. Currently bordering the Boards'
lands, this area should remain uncleared beyond what has already been alientated. This
would:
(a) Include the range of Sminthopsis leucopus;
b) considerably enhance the status of the Spotted-tailed Quoll, Dasyurus maculatus
whose numbers are not high in the catchments, in a protected area;
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c) Increase the numbers of the Red-necked Pademelon,Thylogale thetis, within the
protected area;
d) Marginally increase the numbers of the Parma Wallaby, Macropus parma, from an
already small number within a protected area.

Increase the area of protected land near Wilton and Kangaloon. This would enlarge the
area of reserved land suitable for the Grey Kangaroo Macropus giganteus. A total area
of about 140,000 ha would be involved compared with the current 100,000 ha. A
regional bushland area of this size appears suitable to retain its biotic diversity without
intensive management.
The Eastern Quoll Dasyurus viverrinus is n o w possibly extinct and the Yellowbellied Glider Petaurus australis has not been recorded for m a n y years but is possibly
still there, as mentioned above. The Brush-tailed Rock Wallaby Petrogale penicillata is
rare but, of these three species, the Quoll and Rock Wallaby are rare both throughout
the region and nearby.
The viability of the Water Board catchments must depend upon their north-south
continuity. Several major roadways currently dissect this area and certainly inhibit
movement of m a m m a l s between catchments. Unfortunately there are no underpasses
constructed to facilitate m a m m a l movements, as proposed by Robinson (1976) for
expressways through bushland. Recently, however, underpasses have been placed
under the n e w Maldon-Dombarton Rail Line through this area, and it is clear that
m a m m a l s do use them (Hunt et al.., 1987; also personal observations).

6.1.2 Roval National Park and Heathcote
T h e second option for consideration, though smaller in size, is Royal/Heathcote
National Park, comprising 17,163 ha. This area suggests that Royal National Park is
too small in itself to be considered as an effective regional Park. This conclusion is
supported by a closer examination of the status of 26 species recorded by m e during a
seven year period prior to 1973, which shows a group of species n o w either locally
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extinct or rare. I have not worked on Royal National Park since that time. The rare or
extinct species were:
Spotted-tailed Quoll Dasyurus maculatus;
Eastern Quoll Dasyurus viverrinus (extinct);
Koala Phascolaratos cinereus (small number on Heathcote National Park);
Yellow-bellied Glider Petaurus australis;
Squirrel Glider Petaurus norfolcensis;
Parma Wallaby Macropus parma;
Red-necked Wallaby Macropus rufogriseus (small patch near Garrawarra);
Eastern Wallaroo Macropus robustus.
Royal National Park has been very effectively cut off from Heathcote National
Park and the Woronoa catchment by the F 4 Tollway, so expansion cannot occur in this
direction. Furthermore, the m a m m a l corridor proposed by Robinson (1977), leading to
the northern section of the Illawarra Escarpment is very precarious. The securing of
this corridor would at least permit the inclusion of the escarpment forest community in
the park.

6.1.3 Morton National Park
The final option that could be considered as a regional park is the 13,000 ha section of
Morton National Park, which in total covers 154,000 ha. There have been 26 native
species recorded within the section. Species in the regional list which are missing from
this section are:
Eastern Quoll Dasyurus viverrinus (extinct)
C o m m o n Dunnart Sminthopsis murina (probably present)
White-footed Dunart Sminthopsis leucopus (probably never present)
Koala Phascolaretos cinereus (extinct)
N e w Holland M o u s e Pseudomys novaehollandiae. (probably never present)
T h e Brush-tailed Rock Wallaby, Petrogale penicillata, is n o w rare, while the
status of the Red-necked Pademelon Thylogale thetis is unknown except for a small
group in the vicinity of Belmore Falls. In 1981, a very hot fire, which was the subject
of a coronial enquiry, burnt through the only patch k n o w n to m e . A few individuals of
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the Parma Wallaby, Macropus parma, were recorded in a small area not far from the
junction of the Kangaroo and Shoalhaven Rivers in 1969.
The general area is certainly rich in species but, like the Barren Grounds Nature
Reserve, supports this diversity because it is a continuous part of a large whole.
Insufficient work has been done on the remaining 140,000 ha of mainly poor country
to draw conclusions on a number of species of native mammals in the whole Park.
None of the three parcels of land disucssed above, namely the Water Board
catchments, Royal-Heathcote National Park and portion of Morton National Park
would be large enough to support all of the native species of regional native mammals
in perpetuity, although the catchments would almost do so. The other two sectors have
two factors which mitigate against them being regional parks. These are:

1. Although having a variety of environments, several of these are too small in area t
support an effective population of a number of species;
2. Not every type of environment is represented in Royal and Heathcote National
Parks.
In this region, the size of an area which can sustain a full range of native mammals
is proposed to be of the order of 140,000 ha, as long as the complete range of
environments is represented. It is clear, from the above discussion, that long-term
conservation of the whole range of mammals represented in the region can not be

achieved with a single "regional park". It is important to consider the possible addit
which can be made to improve the security of many mammal species.

6.2 Smaller Parks and Reserves
Given the problems with the large tracts of land, it is important to consider the
contribution which can be made by smaller areas of natural vegetation. Each park or
reserve is too small to support a complete range of regional native species and can
perhaps play a vital role in conservation of specific mammals within the region only

with interventionist management. It will be evident in the following discussion that t
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most valuable small reserves are those which are part of, or at least close to, larger
areas of natural vegetation.

6.2.1 Coastal Reserves
There are four reserves in this category. They are:
1. Narrawallee Creek Nature Reserve
2. Commerong Island Nature Reserve
3. Seven Mile Beach National Park
4. Berkeley Nature Reserve
Narrawallee Creek Nature Reserve
This reserve consists of 600 ha and is part of a block of 1,200 ha at Lake Conjola. It
can be considered as a typical area of coastal forest, as can the block at Culburra. There
are currently 12 native species recorded. In addition there should be Pigmy Possums,
Cercartetus nanus, and possibly Squirrel Gliders, Petaurus norfolcensis. Yellowbellied Gliders, Petaurus australis, are found to the north. Eventually several of the
current species will probably disappear due to effective population numbers being too
low.

Comerong Island Nature Reserve
This equals 660 ha but only about 300 ha is covered with bushland. Exotic plants, in
particular lantana, Lantana camara, are widespread and grow thickly in many parts. The
Sugar Glider, Petaurus breviceps, appears to be rare and only a few S w a m p
WallabiQS,Wallabia bicolor, are present. Several other species could also be in jeopardy
in the future.

Seven Mile Beach National Park
This long, narrow park of 703 ha is part of an 800 ha parcel of bushland. The Spotted
Tailed Quoll, Dasyurus maculatus, is almost locally extinct and few S w a m p Wallabies,
Wallabia bicolor, are present. There are 12 species present.
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Berkeley Nature Reserve
The two tiny islands, together comprising 7.5 ha, in Lake Illawarra are too small to
support any native species other than visiting Water Rats, Hydromys chrysogaster.
Moreover, natural invasion of other species would be inhibited by the water barrier and
the increasing urbanization of the lake shore.

6.2.2 Escarpment Reserve
Macquarie Pass National Park
This park covers an area of 1,059 ha and it is part of a large whole. It supports virtually
a complete range of native species in the available habitat. The Dusky Antechinus,
Antechinus swainsonii, is almost certainly present in the tall open forest and closed
forest ,with 16 species actually recorded. Unlike the coastal reserves, this National
Park should continue to be able to support all current species. However, the Eastern
Quoll, Dasyurus viverrinus, and the Yellow-bellied Glider, Petaurus australis, have
already gone.

6.2.3 Mountain Rim Reserves
There are three Nature Reserves in this category. They are:
1. Black Ash Nature reserve
2. R o d w a y Nature reserve
3. Devil's Glen Nature reserve.
Black A s h Nature Reserve of 89 ha and Devil's Glen Nature Reserve of 38 ha are part
of a larger whole of about 440 ha. R o d w a y Nature Reserve of 83ha is part of a larger
whole of 380 ha. Black Ash and R o d w a y are similar in number of species at 12 and 13
respectively, while Devil's Glen supports 8. These reserves are too small in themselves
to retain all of their current species, especially if current land usage in the adjacent areas
changes.
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6.2.4 R e d Rocks Nature Reserve
Red Rocks Nature Reserve, which is mainly heaths and open forest, covers 848 ha and
is part of a vast whole. Unless there is a considerable change in present land usage,
most or all of the inhabiting species should remain, other than perhaps the Bushtailed
Rock Wallaby, Petrogale penicillata.

6.2.5 Plateau Heath and Sedgeland Reserves
Budderoo National Park and the Barren Grounds Nature Reserve are adjacent.
Budderoo National Park of 5,900 ha and the Barren Grounds Nature Reserve of 1962
ha both support 20 native species. Budderoo is unusual, because of a small area of tall
open forest and closed forest in an otherwise plateau environment. The Eastern Quoll,
Dasyurus

viverrinus, is n o w extinct from the Minnamurra Falls section while the

Koala, Phascolarctos cinereus, has not been recorded in recent years in the same area.
The Red-necked Wallaby, Macropus

rufogriseus, is rare on the Budderoo and the

range of the Red-necked Pademelon, Thylogale thetis, just enters the boundaries.
In the Barren Grounds Nature Reserve, the Red-necked Wallaby has only been
recorded once, in 1975, and the Feathertail Glider also only once, although it probably
inhatbits the tall open forest sections. Most species should remain.

6.2.6 Plateau Closed Forest Reserve
Robertson Nature Reserve is tiny (5 ha) and it is isolated by 1.75 k m from other
isolates. Species that visit the reserve are probably the Echidna,Tachyglossus
aculeatus, and definitely the W o m b a t , Volbatus hirsutus, and the S w a m p Wallaby,
Wallabia bicolor, whose dung was found but a thorough search revealed no resident
individuals. Only two species appear to be in residence. Frankel and Soule (1981)
argued that where the total population falls to between 50 and 100, immediate genetic
management is required.
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6.3 Smaller Parks, Reserves and Wildlife Corridors
Within the Illawarra district there are a number of reserves which are isolated from one
another but which still retain a good range of species at this time. The limiting factor to
retaining all of these species is the effective population number, which appears to be
too low for m a n y species. So as to be able to retain sufficient numbers of individuals,
Robinson (1977) proposed a series of wildlife corridors within the Illawarra to permit
movement between reserves. A number of important criteria arose as to the siting of the
corridors. These were, in essence:
a) The distance between areas to be joined are most important with short corridors
being by far the most beneficial;
b) The vegetation types are important, with eucalypts in exposed sections and closed
forest in sheltered areas being the best mixture;
c) Whenever possible there should be substantial blocks of vegetation along the
corridor;
d) The width should be a minimum of 400 m.
Seven Mile Beach National Park was examined specifically for the question of
m i n i m u m width (d, above). Behind the beach there is a typical belt of vegetation
consisting of Banksia species and Leptospermum

species. Behind these are eucalypts.

At the narrow northern end there are no Greater Gliders, Petauroides volans, but their
numbers are of apparently normal density in the 400 m wide section and a normal range
of other species also inhabits this belt. Elsewhere macropod species have been
observed in strips of timber of this width.
Running from north to south, the corridors proposed by Robinson (1977) (see
Fig. 6.1) would first join Royal National Park to the Illawarra Escarpment via Stanwell
Tops. Types of expressway crossings, as outlined by Robinson (1976), are necessary
between Waterfall and Mount Ousely, near Wollongong. If the barrier of the Waterfall
to Mount Ousley expressway can be overcome, the Illawarra Escarpment will act as a
corridor to Macquarie Pass National Park. There is a gap, not in bushland, but in
reserve land between the Macquarie Pass National Park, Budderoo National Park, and
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the Barren Grounds. From the Barren Grounds one set of corridors would join Morton
National Park via Budderoo National Park. This set is already almost complete.
Another set would join the Barren Grounds to Morton National Park via Rodway
Nature Reserve, Black Ash Nature Reserve, Devils Glen Nature Reserve, and Red
Rocks Nature Reserve.

FIGURE 6..1: Proposed corridors linking reserved land in the Illawarra
region (from Robinson 1977)-
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A s pointed out in the Introduction to this thesis (Chapter 1), a feature of the
Illawarra region is that urban and commercial development abutt large areas of
reserved, natural vegetation, such as national parks, nature reserves and catchement
areas. Thus s o m e degree of disturbance to this natural vegetation will be inevitable.
T h e challenge is to maintain the conservation value of these areas despite the proximity
of development and the high likelihood of disturbance. The more coastal isolates in this
study provide some important guidelines. The presence of introduced m a m m a l s and the
richness of the native m a m m a l fauna is related to three features of an isolate: its size,
the severity of disturbance and the degree of isolation. Because disturbance is
inevitable and the sizes of the escarpment areas are already constrained, it is clear that
limiting isolation of subsections of the reserved vegetation is a matter of great
importance.
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